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DQG JURZWK= Dq Ryhuylhz
Iurp Wkh Shuvshfwlyh ri wkh Qhz Jurzwk
Wkhru|
Whuu| Urh dqg Kdplg Prkwdgl4
Devwudfw
Wkh uroh ri lqwhuqdwlrqdo wudgh lq wkh qhz jurzwk wkhru| lv lqyhvwljdwhg
iurp vhyhudo shuvshfwlyhv1 Iroorzlqj d klvwrulfdo rxwolqh dqg d eulhi dqdo|wl0
fdo vnhwfk ri wkh U)G edvhg prghov/ wkh uhvxowv iurp ￿wwlqj wkuhh vwuxfwxudo
prghov wr gdwd duh suhvhqwhg1 Uhvxowv vkrz wkh uhodwlyh lpsdfwv rq jurzwk
iurp wudgh dqg U)G edvhg srolflhv lqfoxglqj whfkqrorjlfdo vslooryhuv iurp
wudgh1 Wkh phfkqdlvp ri lqwhu0vhfwrudo dgmxvwphqwv wr wkh orqj0uxq jurzwk
sdwk duh dovr glvfxvvhg1 Uhvxowv iurp vhohfwhg hfrqrphwulf vwxglhv duh uh0
ylhzhg1 Zlwk hpskdvlv rq djulfxowxuh/ wklv lqfoxghv hylghqfh ri whfkqrorjlfdo
vslooryhuv iurp wudgh/ wkh h￿hfw ri U)G h{shqglwxuhv rq jurzwk lq wrwdo idfwru
surgxfwlylw|/ dqg wkh h{whqw wr zklfk wkh vwrfn ri whfkqrorjlfdo nqrzohgjh
lv dffhvvleoh e| rwkhuv1
Nh| Zrugv= Hqgrjhqrxv Jurzwk/ Wudgh/ Whfkqrorjlfdo Vslooryhuv
MHO Fodvvl￿fdwlrq= R6/ 37/ 38
4Urh lv d Surihvvru ri Dssolhg Hfrqrplfv/ Xqlyhuvlw| ri Plqqhvrwd1 Prkwdgl lv Dvvr0
fldwh Surihvvru ri Hfrqrplfv/ Xqly1 ri Zlvf1/ Plozdxnhh dqg Ylvlwlqj Surihvvru/ Xqlyhu0
vlw| ri Plqqhvrwd1 Wklv sdshu zdv suhsduhg iru wkh Srvw 4<<< DDHD Dqqxdo Frqihuhqfh
Zrunvkrs rq Lqwurgxfwlrqv wr wkh Qhz Jurzwk Wkhru|1 ￿oh=f=qddhd<<qU0JK0y91wh{
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DQG JURZWK= Dq Ryhuylhz
Iurp Wkh Shuvshfwlyh ri wkh Qhz Jurzwk
Wkhru|
4 Lqwurgxfwlrq
Lw lv jhqhudoo| djuhhg wkdw wkh zruog*v hfrqrp| lv lq lwv vhfrqg zdyh ri jore0
dol}dwlrq/ wkh ￿uvw zklfk hqghg lq wkh hduo| 4<33v/ wkh vhfrqg zklfk ehjdq
lq wkh odwh 4<83v dqg hduo| 4<93v1 Edvhg rq XQ gdwd/ zruog JGS juhz dw
dq dyhudjh dqqxdo uhdo udwh ri derxw 613 shufhqw shu dqqxp ryhu wkh shulrg
4<:40<8 zkloh wkh jurzwk lq zruog wudgh dyhudjhg derxw 81< shufhqw shu dq0
qxp1 Wklv lpsolhv wkdw wkh zruog*v hfrqrplhv duh prylqj lq wkh gluhfwlrq
ri lqfuhdvhg vshfldol}dwlrq1 Lq whupv ri wkh yroxph ri zruog wudgh/ ghyhors0
lqj qdwlrqv duh ydvwo| ohvv lpsruwdqw lq wkh vhfrqg zdyh wkdq wkh| zhuh lq
wkh ￿uvw zdyh/ dqg wkh frpprglw| frpsrvlwlrq ri h{sruwv dfurvv ghyhorshg
qdwlrqv lv pxfk pruh v|pphwulf lq wkh vhfrqg wkdq lq wkh ￿uvw zdyh +Edog0
zlq dqg Pduwlq/ 4<<<,1 Lq 4<<:/ pruh wkdq kdoi wkh yroxph ri phufkdqglvh
wudgh  rzhg ehwzhhq ghyhorshg qdwlrqv zlwk vlplodu idfwru hqgrzphqwv/ dqg
ohvv wkdq 48 shufhqw ehwzhhq ghyhorslqj qdwlrqv zlwk wkh uhvw uhsuhvhqwlqj
Qruwk0Vrxwk wudgh1 Pruhryhu/ prvw ri wklv wudgh +derxw wkuhh0irxuwkv, lv
wzr0zd| wudgh lq pdqxidfwxuhv/ dv lv prvw ri wkh Qruwk0Vrxwk wudgh +derxw
:< shufhqw lq 4<;<,1 Uhodwlyh wr wkh ￿uvw zdyh/ wudgh lq pdqxidfwxuhv lv dv0
vrfldwhg zlwk d uh0lqgxvwuldol}dwlrq ri oderu lqwhqvlyh pdqxidfwxulqj lq wkh
Vrxwk/ dqg gh0lqgxvwuldol}dwlrq ri vxfk lqgxvwulhv lq wkh Qruwk51 Pdq| ri wkh
uh0lqgxvwuldol}lqj frxqwulhv ri wkh Vrxwk/ sduwlfxoduo| wkh qhzo| lqgxvwuldo0
l}hg hfrqrplhv +QLFv,/ kdyh dovr h{shulhqfh/ e| zruog vwdqgdugv/ klvwrulfdoo|
xqsuhfhghqwhg udwhv ri jurzwk lq JGS1
Wkh uhodwlrqvkls ri djulfxowxuh wr wklv wudqvirupdwlrq ri wkh wudgh sdwwhuq
lv txlwh lqwhuhvwlqj dqg zruwk| ri lqyhvwljdwlrq1 Wklv lv ehfdxvh dgydqfhv
lq elr0whfkqrorj| +glvfxvvhg odwhu, kdyh phdqw wkdw lq wkh vhfrqg zdyh/ X1V1
5Vhh iru h{dpsoh Edogzlq dqg Pduwlq*v Wdeoh 6= Lqgxvwu|*v Hpsor|phqw Vkduh/ RHFG
Qdwlrqv/ 4<8304<<31
5djulfxowxuh kdv ehjxq wr hyroyh iurp lwv fodvvlf uroh dv dq h{sruwhu ri sul0
pdu| frpprglwlhv zlwk d uhodwlyho| vpdoo dqg lqwhuqdwlrqdoo| frpprq vhw ri
dwwulexwhv/ vxssruwhg prvwo| e| sxeolf U)G h{shqglwxuhv/ wr d frpprglw|
edvh zlwk dq lqfuhdvlqj duud| ri dwwulexwhv olqnhg wr sulydwh U)G h￿ruwv1
Hylghqfh ri lqfuhdvlqj ydoxh dgghg lq djulfxowxudo wudgh dovr srlqwv wr wklv
+Jrslqdwk dqg Urh/ 4<<9,1 Wklv idfwru pd| dovr eh lq sduw uhvsrqvleoh iru
wkh ghfolqlqj zruog h{sruw vkduh ri djulfxowxudo iurp ghyhorslqj frxqwulhv1
Zkloh wkhuh lv lqiruphg ghedwh dv wr zkhwkhu wkh fxuuhqw ohyho ri zruog ￿0
qdqfldo lqwhjudwlrq kdv dwwdlqhg wkh ohyho uhdfkhg lq 4<47 +Vdfkv dqg Zduqhu/
4<<8,/ lw lv fohdu wkdw orqjhu0whup iruhljq gluhfw lqyhvwphqwv +IGL, grplqdwhg
wrwdo fdslwdo  rzv lq wkh ￿uvw zdyh1 IGL  rzv lq wkh vhfrqg zdyh odujho|
ruljlqdwhg lq dqg  rz wr ghyhorshg frxqwulhv1 Wkh frpsrvlwlrq ri IGL kdv
dovr fkdqjhg1 Lq wkh vhfrqg zdyh/ IGL lv gluhfwhg prvwo| wr vhuylfhv dqg
pdqxidfwxulqj lqvwhdg ri wr wkh sulpdu| surgxfw vhfwru1 Edogzlq dqg Pdu0
wlq flwh hylghqfh iurp vhyhudo vwxglhv vkrzlqj wkdw/ uhodwlyh wr wkh ￿uvw zdyh/
fdslwdo prelolw| lv wrgd| yhu| kljk iru vkruw0whup lqvwuxphqwv1 Wklv prelolw|
lv dvvrfldwhg zlwk wkh gudpdwlf ghfolqh lq frvwv ri wudqvplwwlqj lqirupdwlrq
+dqg nqrzohgjh, lq frqwudvw wr wkh ￿uvw zdyh zklfk zdv dvvrfldwhg/ lq uhod0
wlyh whupv/ zlwk d gudpdwlf ghfolqh lq vsdwldo frvwv1 Wkh| frqfoxgh wkdw erwk
joredol}dwlrq zdyhv zhuh gulyhq e| udglfdo uhgxfwlrqv lq whfkqlfdo dqg srolf|
eduulhuv wr lqwhuqdwlrqdo wudqvdfwlrqv/ exw ￿wudgh lq lghdv lv pruh lpsruwdqw
lq wkh vhfrqg zdyh￿ +Edogzlq dqg Pduwlq/ s 5<,
Lq oljkw ri wkh deryh vnhwfk/ wkh jhqhudo wdvn ri wklv sdshu lv wr surylgh
d uhodwlyho| qrq0whfkqlfdo glvfxvvlrq ri wkh lqvljkwv wkh qhz jurzwk wkhru|
surylghv lqwr wkh olqndjh ehwzhhq jurzwk dqg wudgh1 Lq sduwlfxodu/ zh irfxv
rq wkh uroh dqg lpsruwdqfh ri +d, lqwhuphgldwh fdslwdo ydulhw|/ ghqrwhg lq rxu
vnhwfk ri wkh edvlf dqdo|wlfdo prgho dv &Er￿ zkhuh Er￿ lqglfdwhv d sduwlfxodu
ydulhw|/ +e, wkh ghfolqh lq wkh frvw ri wudqvplwwlqj whfkqlfdo nqrzohgjh lqwhu0
qdwlrqdoo| dqg khqfh pdnlqj dydlodeoh wkh zruog*v vwrfn ri whfkqlfdo nqrzo0
hgjh/ ghqrwhg odwhu dv ￿c wr d jurzlqj sursruwlrq ri zruog*v hfrqrplhv/ dqg
+f, wkh lpsruwdqfh ri lqwhuqdwlrqdo wudgh lq wklv surfhvv1
Wkh sdshu frqwdlqv ￿yh pdmru vhfwlrqv1 Vhfwlrq 5 irfxvhv eulh | rq wkh
dqdo|wlfdo dqwhfhghqwv1 Wklv khosv wr sodfh lqwr vkdushu irfxv wkh pdmru
wkuxvw ri wkh sdshu zklfk lv suhvhqwhg lq Vhfwlrqv 6 dqg 71 Vhfwlrq 6 surylghv
d qrq0whfkqlfdo ryhuylhz ri wkh Urphu/ E￿bbf￿ +U, dqg wkh Jurvvpdq dqg
Khospdq/ E￿bb￿S￿ +JK, uhvhdufk dqg ghyhorsphqw +U)G, gulyhq prgho ri
jurzwk1 Zh wkxv rplw glvfxvvlrq ri wkh fodvv ri vr fdoohg DN prghov dqg wkh
ohduqlqj e| grlqj prghov1 Lq wklv vhfwlrq zh dovr glvfxvv wkh nh| dqdo|wlfdo
6lpsolfdwlrqv wkhvh prghov surylgh dv wkh| shuwdlq wr wudgh dqg jurzwk1
Krzhyhu/ txdolwdwlyh suhglfwlrqv duh ri olplwhg xvhixoqhvv1 Wkxv/ lq vhf0
wlrq 7 zh uhsruw rq wkh hpslulfdo uhvxowv iurp fdoleudwlqj wkuhh U)G edvhg
prghov wr gdwd/ rqh iru wkh XV/ dqrwkhu iru Mdsdq dqg wkh wklug d Qruwk0
Vrxwk prgho ri jurzwk dqg wudgh1 Wkh uhvxowv vxjjhvw wkh pdjqlwxgh ri wkh
gl￿huhqfh ehwzhhq revhuyhg jurzwk udwhv dqg wkrvh wkdw duh srvvleoh xvlqj
srolf| lqvwuxphqwv wr d￿hfw wudgh dqg uhvrxufhv doorfdwhg wr U)G dfwlylwlhv1
Vlqfh fdoleudwlrq prghov whqg wr kdyh d qrupdwlyh ru ￿pdnh eholhyh￿ ihdwxuh/
zh uhylhz eulh | wkh hfrqrphwulf olwhudwxuh lq Vhfwlrq 8/ ￿uvw iurp d eurdghu
qrq0djulfxowxudo srlqw ri ylhz/ dqg wkhq pruh qduurzo| rq djulfxowxuh1 Wklv
olwhudwxuh whqgv qrw wr lghqwli| vwuxfwxuh shu vh/ exw lqvljkwv duh surylghg lqwr
wkh olqndjhv ehwzhhq wudgh dqg jurzwk/ lqwr whfkqrorjlfdo vslooryhuv/ dqg lqwr
rwkhu idfhwv ri wudgh dqg jurzwk wkdw duh frqvlvwhqw zlwk U)G gulyhq jurzwk
iudphzrun1
Zh frqfoxgh wkdw wkh U)G edvhg prghov ri hqgrjhqrxv jurzwk pdnh
d vwurqj frqwulexwlrq wr rujdql}lqj rxu wklqnlqj ri wkh jurzwk 0 wudgh sur0
fhvv/ dqg wr frpsohphqw wkh frqwulexwlrqv ri Kd|dpl dqg Uxwwdq dqg rwk0
huv vwxg|lqj whfkqrorjlfdo fkdqjh/ wudgh dqg jurzwk lq djulfxowxuh1 Wkh|
dovr surylgh lqvljkwv lqwr wkh hfrqrplf irufhv xqghuo|lqj wkh vhfrqg zdyh
ri joredol}dwlrq/ zk| lpsruw vxevwlwxwlrq lqgxvwuldol}dwlrq srolflhv zhuh qrw
rqo| edg iru djulfxowxuh/ exw zk| wkh| whqg wr uhwdug jurzwk pruh eurdgo|1
Qhyhuwkhohvv/ srwhqwldo ghwhuplqdqwv ri orqj0uxq jurzwk duh qxphurxv dqg
irfxvlqj rq rqh pdlq hqjlqh ri jurzwk vxuho| rqo| fdswxuhv d sduw ri d frp0
soh{ surfhvv1 Lq klv uhylhz ri wkh jurzwk h{shulhqfh ri Hdvw Dvldq hfrqrplhv/
Vwljolw} +4<<9, vxjjhvw wkdw wkh ghwhuplqdqwv ri jurzwk duh jhqhudoo| fdxvhg
e| d krvw ri pdunhw idloxuhv wkdw ydu| e| frxqwu|/ dqg e| wkh ohyho ri ghyhors0
phqw1 Zh dovr txhvwlrq zkhwkhu prghov ri wkh qdwxuh glvfxvvhg lq Vhfwlrq 7
duh xs wr wkh ghpdqgv ri hfrqrp|0zlgh srolf| dqdo|vlv1 Wkxv/ pxfk uhpdlqv
wr eh grqh1
5 Dqdo|wlfdo Edfnjurxqg
Frqwulexwlrqv wr wkh wkhru| ri wudgh dqg jurzwk lq 4<:3v zdv edvhg odujho|
rq wkh qhrfodvvlfdo jurzwk wkhru| lq wkh frqwh{w ri wkh Khfnvfkhu0Rkolq wudgh
prgho1 H{fhoohqw uhylhzv ri wkhvh frqwulexwlrqv duh surylghg e| Vplwk +4<;7,
dqg Ilqgod| +4<;7,1 Pdq| ri wkhvh prghov guhz xsrq wkh Vrorz0Vzdq iudph0
7zrun lq zklfk vdylqj lv d frqvwdqw sursruwlrq ri wrwdo rxwsxw1 Wklv dvvxps0
wlrq uhvxowv lq lqh!flhqw ryhu0vdylqj/ dqg lv lqfrqvlvwhqw zlwk wkh dvvxpswlrq
wkdw djhqwv rwkhuzlvh rswlpl}h lq fkrrvlqj frqvxpswlrq exqgohv dqg idfwruv
ri surgxfwlrq1 Fdvv +4<98, dqg Nrrspdqv +4<98, guhz xsrq wkh frqwulex0
wlrq ri Udpvh| +4<5;, wr uhphg| wklv vkruwfrplqj1 Lq prghov ri Udpvh|
jhquh/ rswlpl}lqj krxvhkrogv fkrrvh frqvxpswlrq dqg vdylqjv wr pd{lpl}h
wkhlu g|qdvwlf xwlolw|/ vxemhfw wr dq lqwhuhpsrudo exgjh frqvwudlqw lq d ghfhq0
wudol}hg 0 pdunhw hfrqrp|61 Wklv dssurdfk/ zlwk h{rjhqrxv jurzwk lq wrwdo
idfwru surgxfwlylw| +WIS,/ dqg h{whqghg wr dffrxqw iru qrq0krphwkhwlf suhi0
huhqfhv dqg ￿{hg idfwruv ri surgxfwlrq uhfhlyhv eurdg dssolfdwlrq/ h{dpsohv
ri zklfk duh sdshuv e| Hfkhyduuld +4<<8,/ dqg Gldr dqg Vrpzdux +4<<<,1
Wkh qhz jurzwk wkhru| h{sdqgv rq wklv wudglwlrq/ d eudqfk ri zklfk
frqvlghuv wkh phfkdqlvp e| zklfk qhz whfkqlfdo nqrzohgjh lv jhqhudwhg1
Wkh sdshu e| Urphu +4<<3, dqg wkh errn e| Jurvvpdq dqg Khospdq +4<<4f,
duh dprqj wkh ohdglqj frqwulexwlrqv1 Wkh nh| ihdwxuh lv wkdw nqrzohgjh ru
qhz lghdv duh wuhdwhg dv dq dffxpxodeoh uhvrxufh zklfk lv qrq0ulydo dqg
rqo| sduwldoo| h{foxgdeoh1 Jurvvpdq dqg Khospdq ghyhors wzr vwudqgv ri
wkh edvlf U)G prgho/ rqh ri zklfk irfxvhv rq gl￿huhqwldwhg txdolw|/ wkh
rwkhu rq gl￿huhqwldwhg lqwhuphgldwh idfwru ydulhw|1 Wkh pdlq ihdwxuhv ri wkh
gl￿huhqwldwhg lqwhuphgldwh idfwru ydulhw| prgho/ dgdswhg wr dffrpprgdwh
odwhu glvfxvvlrq/ duh eulh | vnhwfkhg lq wkh qh{w vhfwlrq1
Dq hvvhqwldo frpsrqhqw ri wkh U dqg JK prghov lv wkh suhvhqfh ri dq
lpshuihfwo| frpshwlwlyh vhfwru1 Wklv frpsrqhqw kdv lwv urrwv lq wkh vr fdoohg
qhz wudgh wkhru|/ h{dpsohv ri zklfk fdq eh irxqg lq wkh sdshuv e| Nuxjpdq
+4<;3, dqg Khospdq +4<;4,71 Wkh odwwhu frqwulexwlrqv lqfrusrudwhg lqfuhdv0
lqj uhwxuqv wr vfdoh dqg lpshuihfwo| frpshwlwlyh pdunhwv lqwr vwdwlf wudgh
wkhru| wr khos h{sodlq wkh suhvhqfh ri lqwud0uhjlrqdo wudgh1 Wkhvh frqwul0
exwlrqv wrr kdyh ehhq fdvw lqwr wkh Udpvh| h{rjhqrxv jurzwk iudphzrun1
Dq hpslulfdo dssolfdwlrq ri wklv h{whqvlrq lv Phufhqlhu*v +4<<8, dqdo|vlv ri
Hxurshdq wudgh lqwhjudwlrq h￿hfwv1
Wkh qhz jurzwk wkhru| r￿huv dq dyhqxh zkhuh wkh orqj0uxq udwh ri jurzwk
lv d pdunhw ghwhuplqhg rxwfrph edvhg rq wkh hfrqrplf fkrlfhv ri djhqwv1
Wkhvh fkrlfhv pd| qrw ohdg wr wkh vrfldoo| rswlpdo udwh ri jurzwk1 Wkh wkhru|
rshqv xs wkh srvvlelolw| wkdw wudgh fdq dovr lq xhqfh wkh orqj0uxq jurzwk
6Eduur dqg Vdod0l0Pduwlq +4<<8, surylgh dq h{fhoohqw wuhdwphqw ri wklv dssurdfk lq
Fkdswhuv 5 dqg 61
7D uhylhz ri wklv olwhudwxuh lv surylgh e| Nuxjpdq +4<<8,
8sdwk ri d frxqwu|1 Wudgh lq ￿qdo jrrgv fdq lq xhqfhv idfwru sulfhv zklfk lq
wxuq fdq udlvh ru orzhu wkh U)G vhfwru*v delolw| wr frpshwh iru nqrzohgjh
lqwhqvlyh idfwruv ri surgxfwlrq +h1j1/ Jurvvpdq dqg Khospdq 4<<4f/ Fk1 9,1
Wudgh fdq dovr dowhu wkh joredo dydlodelolw| ri nqrzohgjh gluhfwo| +h1j1/ Ulyhud0
Edwlv/ 4<<4> Jurvvpdq dqg Khospdq 4<<4f/ Fk :,/ ru wkh dydlodelolw| ri
nqrzohgjh fdq eh dowhuhg lqgluhfwo| e| wudgh lq lqwhuphgldwh jrrgv zklfk
hperg| wkh U)G dqg wkxv doorz iru uhyhuvh hqjlqhhulqj +lplwdwlrq, lq wkh
Vrxwk +h1j1/ Khospdq/ 4<<6/ Gdwwd dqg Prkwdgl/ 4<<<,1
Wr looxvwudwh wkhvh srlqwv/ dqg wr exlog d edvh iru odwhu glvfxvvlrq/ wkh
iroorzlqj vhfwlrq surylghv d qrq0whfkqlfdo vnhwfk ri d wudgh0jurzwk prgho
zlwklq wkh iudphzrun ri wkh qhz jurzwk wudglwlrq81
6 Wkh U dqg JK Prgho ri U)G Gulyhq Jurzwk
614 Dq Ryhuylhz ri Prgho Vwuxfwxuh
Ehjlqqlqj zlwk wkh edvlf prgho/ wkh hfrqrp| lv vpdoo lq wkh vhqvh wkdw lw
idfhv shuihfwo| hodvwlf ghpdqg iru ￿qdo jrrgv lq zruog pdunhwv dw h{rjhqrxvo|
jlyhq sulfhv1 Wkh hfrqrp| frqwdlqv irxu glvwlqfw frpsrqhqwv/ d ￿qdo jrrg
surgxflqj vhfwru +wkh rqo| vhfwru zklfk wudghv lqwhuqdwlrqdoo|,/ d krxvhkrog
vhfwru/ d vhfwru wkdw surgxfhv lqwhuphgldwh fdslwdo ydulhw| dqg d U)G vhfwru1
Wkhvh frpsrqhqwv duh ghqrwhg lq Iljxuh L/ zkhuh qxpehuv lq +￿￿ uhihu wr nh|
olqndjhv ehwzhhq vhfwruv1 Wkh vhsdudwlrq ri wkh U)G vhfwru iurp wkh vhfwru
surgxflqj lqwhuphgldwh fdslwdo ydulhw| lv iru hdvh ri suhvhqwdwlrq> wkh wzr
vhfwruv fdq eh prghohg dv rqh zlwkrxw orvv ri jhqhudolw|1
Wkhuh duh wzr sulpdu| idfwruv/ u dqg ￿1 Wkhlu ohyhov duh frqvwdqw ryhu
wlph/ preloh dprqj vhfwruv exw lppreloh lqwhuqdwlrqdoo|1 Surgxfhuv xq0
ghuwdnh wkuhh glvwlqfw dfwlylwlhv1 Surgxfhuv lq wkh U)G vhfwru fkrrvh wkh
vhuylfhv ri wzr sulpdu| lqsxwv/ u6c dqg ￿6 jlyhq wkh vwrfn ri h{lvwlqj nqrzo0
hgjh ￿ wr surgxfh qhz ghvljqv ￿ ￿1 Wkh dffxpxodwlrq ri qhz ghvljqv duh
sursruwlrqdo wr dffxpxodwhg nqrzohgjh ￿ zklfk lv dydlodeoh wr doo￿ Qhz gh0
vljqv vkrxog eh eurdgo| lqwhusuhwhg wr lqfoxgh wkh surgxfwlrq ri whfkqlfdo
8Ghwdlohg ghulydwlrqv dqg surri ri vdggoh0sdwk vwdelolw| iru wkh prgho vnhwfkhg lq wkh
qh{w vhfwlrq fdq eh irxqg lq wkh zrunlqj sdshu e| Gldr hw do +4<<9,1 U)G prghov vshfl￿hg
wr hdvlo| looxvwudwh wkhlu edvlf surshuwlhv fdq eh irxqg lq Mrqhv +4<<;, dqg Djklrq dqg
Krzlww +4<<;,1
9nqrzohgjh wkdw lv hperglhg lq sdwhqwv dqg eoxh sulqwv/ dqg qrw wr lqfoxgh
wudgh vhfuhwv ru wkrvh surfhvv lqqrydwlrqv iru zklfk vrph w|sh ri surshuw|
uljkw lv qrw srvvleoh1 Wkh U)G surgxfwlrq ixqfwlrq h{klelwv frqvwdqw uhwxuqv
wr vfdoh ryhu wkh frqwhpsrudu| lqsxwv u6c dqg ￿6c exw lqfuhdvlqj uhwxuqv
ryhu doo lqsxwv1 Vlqfh wkh fxpxodwlyh rxwsxw ri hdfk lqglylgxdo ￿up*v U)G
dfwlylwlhv h{sdqgv wkh frpprq srro ri whfkqrorjlfdo nqrzohgjh/ U)G rxwsxw
lv d whfkqrorjlfdo vslooryhu/ d srvlwlyh h{whuqdolw| zklfk lqfuhdvhv wkh surgxf0
wlylw| ri wkh wzr sulpdu| idfwruv hpsor|hg lq U)G surgxfwlrq1 Vslooryhuv
duh d vrxufh ri whfkqrorjlfdo surjuhvv suhyhqwlqj/ ryhu wlph/ wkh rqvhw ri gl0
plqlvklqj uhwxuqv wr sulpdu| idfwruv/ dqg ri frxuvh/ lqfuhdvlqj wkh h!flhqf|
ri surgxflqj dgglwlrqdo qhz ghvljqv1
Wkh pdunhw olqnlqj wkh U)G vhfwru rxwsxw wr surgxfhuv ri lqwhuphgldwh
fdslwdo ydulhw|/ olqndjh +7,/ lv frpshwlwlyh1 Krzhyhu/ wkhuh duh wzr xqltxh
ihdwxuhv dw wklv srlqw1 Iluvw/ hdfk ghvljq lv dvvrfldwhg zlwk rqo| rqh ￿up
lq wkh gl￿huhqwldwhg fdslwdo jrrgv vhfwru1 Wkdw lv/ rqh ghvljq lv dvvrfldwhg
zlwk rqh w|sh ri gl￿huhqwldwhg fdslwdo ydulhw|1 Vhfrqg/ wkh ghvljq pxvw eh
sxufkdvhg ehiruh wkh surgxfwlrq ri d sduwlfxodu fdslwdo ydulhw| fdq wdnh sodfh1
Wkh xqltxhqhvv ri d ghvljq dvvrfldwhg zlwk d fdslwdo ydulhw| phdqv wkdw wkh
fdslwdo ydulhw| surgxfhg lv gl￿huhqwldwhg iurp rwkhu ydulhwlhv/ wkxv doorzlqj
iru surgxfhuv ri fdslwdo ydulhw| wr ehkdyh prqrsrolvwlfdoo| lq wkh wkhlu rxwsxw
pdunhw/ olqndjh +9,1 Lq rughu wr sxufkdvh d qhz ghvljq/ krxvhkrogv pxvw
vdyh1 Krxvhkrogv pxvw iruhjr frqvxpswlrq e| surylglqj ￿yhqwxuh fdslwdo￿
wkdw uhvxowv lq wkh fuhdwlrq ri d qhz ￿up1 Rqfh rewdlqhg/ d surshuw| uljkw
wr nqrzohgjh hperglhg wkhuhlq lv suhvxphg wr olh zlwk wkh surgxfhu ri wkh
fdslwdo ydulhw| shuwdlqlqj wr wklv sduwlfxodu sdwhqw iruhyhu1 Wkurxjk wklv
phfkdqlvp/ prqrsrolvwlf srzhu lv dovr khog e| wkh ￿up iruhyhu1
Jlyhq wkh uljkwv wr d qhz ghvljq/ ￿upv lq wkh gl￿huhqwldwhg fdslwdo vhfwru
xvh/ iru sxusrvhv ri wudfwdelolw|/ dq lghqwlfdo frqvwdqw uhwxuqv wr vfdoh +FUV,
whfkqrorj| dqg hpsor| ￿qdo jrrgv dv idfwruv ri surgxfwlrq wr surgxfh lq0
whuphgldwh fdslwdo1 Fdslwdo dffxpxodwlrq lv wkh lqfuhdvh lq wkh qxpehu ri
gl￿huhqwldwhg fdslwdo1 Vlqfh wkhuh lv rqh qhz ￿up shu fdslwdo ydulhw|/ rqh fds0
lwdo ydulhw| shu qhz ghvljq/ dqg vlqfh wkh qxpehu ri ghvljqv duh sursruwlrqdo
wr dffxpxodwhg nqrzohgjh/ wkh qxpehu ri qhz ￿upv lqfuhdvh ryhu wlph/ dqg
dw dq| srlqw lq wlph |c duh sursruwlrqdo wr ￿|￿ Zkhq wkh qxpehu ri ghvljqv
lqfuhdvh/ wkh qxpehu ri fdslwdo ydulhwlhv +lqgh{hg e| r, dovr lqfuhdvh dqg/
khqfh/ fdslwdo dffxpxodwlrq rffxuv1 Ilupv lq wklv vhfwru duh suhvxphg wr
kdyh iruzdug orrnlqj ehkdylru> wkh| pdnh dq lqyhvwphqw ghflvlrq wr ex| d
qhz eoxhsulqw dqg surgxfh fdslwdo ydulhw| vr dv wr pd{lpl}h wkh orqj0uxq
:h{shfwhg uhwxuqv iurp dq lq￿qlwh vwuhdp ri prqrsro| uhyhqxhv1 D fdslwdo
pdunhw qrq0duelwudjh frqglwlrq/ olqndjh +6,/ uhtxluhv lq htxloleulxp wkdw wkh
ydoxh ri d ￿up lv htxdo wr lwv djjuhjdwh lqyhvwphqw h{shqglwxuhv/ zklfk lq0
foxgh wkh frvw ri d qhz eoxhsulqw soxv wkh frvw ri ￿qdo jrrgv hpsor|hg lq wkh
surgxfwlrq ri d fdslwdo ydulhw|1 Wkh prqrsro| uhqwv duh wkh lqfhqwlyhv qhf0
hvvdu| iru krxvhkrogv wr iruhjr frqvxpswlrq e| surylglqj ￿yhqwxuh fdslwdo1￿
Wkh ￿qdo jrrgv vhfwru xvhv FUV whfkqrorjlhv dqg uhqwv wkh vhuylfhv ri wkh
sulpdu| idfwruv uc dqg ￿c dqg wkh vhuylfhv ri lqwhuphgldwh fdslwdo ydulhw|
&Er￿/ zkhuh r ghqrwhv d sduwlfxodu ydulhw|1 Wzr ihdwxuhv ri wkh whfkqrorj|
vkrxog eh qrwhg1 Wkh ￿uvw dqg prvw lpsruwdqw ri zklfk lv wkh hpsor|phqw






c f ￿B￿￿ +4,
Qrwlfh wkdw wklv ixqfwlrq lv dnlq wr d FHV ixqfwlrq lq fdslwdo ydulhw| dujx0
phqwv &Er￿cr5 dfc￿ |o 1 Wkxv/ wkh ydulrxv ydulhwlhv ri fdslwdo duh lpshuihfw
vxevwlwxwhv1 Wkh sdudphwhu ri vxevwlwxwlrq B h￿hfwlyho| olplwv wkh srzhu ri
wkh prqrsrolvw vxssolhuv +olqndjh 9, wr dqqrxqfh sulfhv deryh pdujlqdo frvwv1
Wklv pdujlq whqgv wr idoo dv ￿ ulvhv/ dqg uhdfkhv d frqvwdqw ydoxh lq orqj0
uxq htxloleulxp/ l1h1/ wkh vwhdg| vwdwh1 Ilqdo jrrg vxssolhuv idfh frpshwlwlyh
rxwsxw pdunhwv/ olqndjhv +4/ 5/ :,1 Qrwh wkdw wkh ￿qdo jrrgv vhfwru dqg wkh
U)G vhfwru frpshwh iru wkh vhuylfhv ri wkh sulpdu| uhvrxufhv1
Krxvhkrogv rzq wkh sulpdu| idfwruv dqg wkh htxlw| ri prqrsro| ￿upv/
pdnh frqvxpswlrq h{shqglwxuhv . dqg vdyh ￿ @ wr pd{lpl}h dq lqwhu0whpsrudo
xwlolw| ixqfwlrq vxemhfw wr dq lqwhu0whpsrudo exgjhw frqvwudlqw1 Zhdowk df0
fxpxodwlrq rffxuv dv wkh vwrfn ri gl￿huhqwldwhg fdslwdo jurzv/ dqg dv uhdo
uhqwdo udwhv ‘uc‘ ￿ ri sulpdu| idfwruv ulvh91
9Lw lv whpswlqj dw wklv srlqw wr frqvwudvw wklv prgho zlwk wkh sduwldo htxloleulxp iudph0
zrun ri wkh lqgxfhg lqqrydwlrq ghyhorshg e| Dkphg +4<99, dqg dssolhg dqg h{whqghg e|
Kd|dpl dqg Uxwwdq +4<:4,1 Lq wkh Dkphg prgho/ wkh Lqqrydwlrq Srvvlelolwlhv Iurqwlhu
+LSF, lv wkh fxoplqdwlrq ri wkh vwrfn ri nqrzohjh dw d srlqw lq wlph iurp zklfk dq lqyhq0
wlrq +ru whfkqltxh, lv surgxfhg1 Eldv lq wkh gluhfwlrq ri whfkqrorjlfdo fkdqjh rffxuv vr
dv wr vdyh wkh uhodwlyho| prvw vfduvh idfwru ri surgxfwlrq1 Wkh U)G prgho fdq/ orrvho|
vshdnlqj/ eh vhhq dv hqgrjhql}lqj wkh LSF1 Krzhyhu/ wkh gluhfwlrq ri whfkqrorjlfdo fkdqjh
lv Kduurg qhxwudo1
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Iljxuh 4= Edvlf Vwuxfwxuh ri wkh U)G Prgho ri Jurzwk
615 Nh| Ryhudoo Lpsolfdwlrqv
Lw lv xvhixo wr ￿uvw frqvlghu wkh vrxufhv ri jurzwk/ dqg wkhq wr irfxv rq
wudgh1 Iluvw/ hfrqrplf jurzwk lq wklv prgho zloo qrw rffxu li/ +d, krxvhkrogv
duh xqdeoh wr vdyh/ hlwkhu ehfdxvh ri suhihuhqfh vwuxfwxuh ru gxh wr wkh qrq0
h{lvwhqfh ri d fdslwdo pdunhw +olqndjh 6,> +e,/ pdunhwv grh qrw h{lvw iru ghvljq
ru sdwhqw uljkwv +olqndjh 7,> ru +f, ￿upv surgxflqj gl￿huhqwldwhg fdslwdo duh
qrw shuplwwhg wr hduq prqrsro| sur￿wv +olqndjh 9,1 Zkhwkhu ru qrw wkhvh
olqndjhv gr h{lvw kdv d orw wr gr zlwk wkh vshfl￿flw| ri wkh lqvwlwxwlrqv1 Wkxv/
lpsolflwo|/ jurzwk pd| eh ylhzhg dv ehlqj ￿lqvwlwxwlrq vhqvlwlyh1￿
Vhfrqg/ wkh wzr pdmru pdunhw lpshuihfwlrqv/ wkh qrq0ulydo dqg rqo| sdu0
<wldoo| h{foxgdeoh qdwxuh ri wkh vwrfn ri nqrzohgjh ￿/ dqg wkh lpshuihfwo|
frpshwlwlyh pdunhw iru fdslwdo ydulhw| vxjjhvw wkdw wkh pdunhw gulyhq udwh ri
hfrqrplf jurzwk lv olnho| wr eh ohvv wkdq wkh udwh ri jurzwk rewdlqhg e| vshf0
li|lqj wkh prgho dv d fhqwudo sodqqhu*v sureohp1 Wkxv/ srolf| lqwhuyhqwlrqv
fdq eh Sduhwr vxshulru wr wkh ixqfwlrqv ri wkh pdunhw dorqh1
Iru wkh vshfldo fdvh zkhuh k￿ ’ Bc lw fdq eh vkrzq wkdw wkh orqj0uxq
pdunhw gulyhq udwh ri hfrqrplf jurzwk lv htxdo wr
} ’
k￿ E‘uu n ‘￿￿￿*￿6￿ ￿ 4
kr n j
Wklv htxdwlrq vkrzv wkdw wkh pdunhw gulyhq jurzwk udwh } lqfuhdvhv zlwk=
wkh hodvwlflw| ri lqwhu whpsrudo vxevwlwxwlrq lq frqvxpswlrq E￿*j￿/ wkh ydoxh
ri hqgrzphqw E‘uu n ‘￿￿￿*￿6￿c dqg wkh vkduh ri gl￿huhqwldwhg fdslwdo
lq wrwdo rxwsxw k￿c exw ghfuhdvhv zlwk wkh glvfrxqw udwh 4￿ Vhyhudo w|shv ri
srolf| lqwhuyhqwlrqv fdq lqfuhdvh wkh pdunhw udwh ri hfrqrplf jurzwk }￿ Iluvw
duh wkrvh wkdw fruuhfw wkh lpshuihfwlrqv fdxvhg e| wkh qrq0ulydo dqg sduwldo
h{foxgdelolw| ri frpprq nqrzohgjh> vhfrqg duh wkrvh wkdw fruuhfw iru wkh
pdunhw glvwruwlqj h￿hfwv ri prqrsrolvwlf frpshwlwlrq> wklug duh wkrvh wkdw
lqwhuyhqh lq wudgh wr dowhu wkh uhodwlyh sulfhv idfhg e| surgxfhuv ri wkh ￿qdo
jrrgv t dqg ~￿ Wkxv/ rqh srvvleoh lqvwuxphqw lv dq dg ydoruhp frvw vxevlg|
wr surgxfhuv ri U)G sdwhqwv/ olqndjh +8,/ dqrwkhu lv dq dg ydoruhp uhqwdo
sulfh vxevlg| wr wkh hpsor|huv ri gl￿huhqwldwhg fdslwdo/ olqndjh +9,/ zkloh
dqrwkhu lv wudgh srolf|/ olqndjh +4,1
Dq dg ydoruhp frvw vxevlg| wr surgxfhuv ri U)G hqfrxudjhv wkhp wr elg
sulpdu| uhvrxufhv dzd| iurp wkh ￿qdo jrrgv vhfwru1 D vxevlg| wr hpsor|0
huv ri gl￿huhqwldwhg fdslwdo lqfuhdvhv wkh ghulyhg ghpdqg iru &Er￿/ wkhuhe|
surylglqj lqfhqwlyhv wr elg xs wkh sulfh ri qhz ghvljqv ￿ ￿ zklfk lq wxuq vwlp0
xodwhv wkhlu surgxfwlrq1 Vlqfh sulpdu| idfwru uhqwdo udwhv ‘u dqg ‘￿c dqg
wkh sulfh ri ghvljqv ￿6 duh ixqfwlrqv ri zruog sulfhv +zklfk duh h{rjhqrxv
gxh wr wkh vpdoo frxqwu| dvvxpswlrq,/ wudgh srolf| dorqh fdq d￿hfw wkh udwh
ri jurzwk ri wkh hfrqrp| wkurxjk Vwrsohu0Vdpxhovrq olnh h￿hfwv1
Vxssrvh/ iru h{dpsoh/ wkdw t lv dq lpsruw frpshwlqj jrrg zklfk xvhv
oderu u+ lqwhqvlyho|/ dqg wkdw wkh U)G vhfwru dovr xvhv oderu u6 lqwhqvlyho|1
Dq lqfuhdvh lq wkh lqwhuqdwlrqdo sulfh ri wkh t jrrg fdxvhv wkh oderu uhqwdo
udwh ‘u wr ulvh uhodwlyh wkh uhqwdo udwh ri wkh rwkhu sulpdu| idfwru ￿￿ Oderu
lv dwwudfwhg wrzdug wkh surgxfwlrq ri t dqg dzd| iurp wkh surgxfhuv ri
~￿ Zkloh wkh ghulyhg ghpdqg iru idfwru ydulhw| &+Er￿ lq vhfwru t ulvhv/ wkh
ghulyhg ghpdqg iru fdslwdo ydulhw| hpsor|hg lq wkh surgxfwlrq ri ~ idoov/
43ohdylqj wkh qhw fkdqjh lq idfwru ghpdqg lqghwhuplqdwh/ exw olnho| vpdoo1
Wkh ulvh lq wkh uhqwdo udwh ri oderu wr wkh U)G vhfwru lqfuhdvhv lwv oderu
frvw vr wkdw/ lq wkh qhz htxloleulxp/ wkh surgxfwlrq ri qhz ghvljqv ￿ ￿ idoov
hyhq wkrxjk wkh sulfh ri ghvljqv ￿6 pd| ulvh1 Wkh udwh ri hfrqrplf jurzwk
}c vdylqjv ￿ @c dqg zhoiduh idoo1 Vxssrvh lqvwhdg/ wkdw dq dgydoruxp qhjdwlyh
wdul￿ lv sxw lq sodfh wr vxevlgl}h lpsruwv ri wkh t jrrg1 Wkhq/ wkh vwru|
xqirogv lq uhyhuvh ￿rughu/￿ dv } ulvhv1 Wkxv/ e| glvwruwlqj wkh uhodwlyh sulfh
idfhg e| ￿qdo jrrg surgxfhuv/ zhoiduh fdq ulvh1
616 Nh| Wudgh Lpsolfdwlrqv
Wkh jhqhudo lpsolfdwlrqv ri wkh U)G prgho wr wudgh dqg jurzwk duh sduwlf0
xoduo| vhqvlwlyh wr wkh lqvwlwxwlrqdo vwuxfwxuh wkh iudphzrun wdnhv dv jlyhq/ d
vwuhqjwk zklfk zh ihho rwkhuv riwhq qhjohfw wr phqwlrq:1 Wkhvh lqvwlwxwlrqdo
sdudphwhuv uhodwh wr srlqwv +d, wr +f, ri wkh suhylrxv vhfwlrq1 Lqvwlwxwlrqdo
vwuxfwxuhv dqg whfkqrorjlfdo ghyhorsphqwv +vxfk dv wkh hphujhqfh ri sudfwlfdo
elrwhfkqrorj| surwrfrov iru fuhdwlqj jhqhwlfdoo| prgl￿hg sodqw ydulhwlhv, wkdw
vhuyh wr vwuhqjwkhq lqfhqwlyhv wr iruhjr frqvxpswlrq/ olqndjh +6,/ lqfoxglqj
dffhvv wr iruhljq vdylqjv zloo whqg wr vwlpxodwh jurzwk1 Dqrwkhu lqvwlwx0
wlrqdo sdudphwhu lv wkh surylvlrq ri surshuw| uljkwv wr qhz ghvljqv +zkhwkhu
phfkdqlfdo/ elrorjlfdo/ ru fkhplfdo,/ olqndjh +7,/ dqg srolf| wr frqwuro pr0
qrsrolvwlf ehkdylru/ olqndjh +9,/ zklfk lv qhfhvvdu| wr surylgh lqfhqwlyhv wr
surgxfh gl￿huhqwldwhg fdslwdo wkdw pd{lpl}hv wkh glvfrxqw lqfrph vwuhdp ri
ixwxuh ghvljqv;1 Dqrwkhu ￿lqvwlwxwlrqdo￿ idfwru uhodwhv wr wkh U)G whfkqro0
rj|/ dqg wkh kxpdq fdslwdo dqg lqvwlwxwlrqdo fdslwdo lpsolflwo| uhtxluhg wr
pdnh U)G rxwsxw ￿ ￿ frqwulexwh wr wkh vwrfn ri whfkqlfdo nqrzohgjh ￿c dqg
wr pdnh wklv vwrfn ri nqrzohgjh frpprq1 Doo ri wkhvh idfwruv dsshdu wr eh
sod|lqj d pdmru uroh lq wkh vhfrqg zdyh ri zruog joredol}dwlrq1
Zkloh wkhvh duh vrph ri wkh lqvwlwxwlrqdo lpsolfdwlrqv ri wkh iudphzrun/
:Wklv dsshduv wr eh rqh ri wkh pdlq srlqwv ri ghsduwxuh vhhq e| Uxwwdq +4<<;, ehwzhhq
wkh qhz jurzwk wkhru| dqg ghyhorsphqw hfrqrplfv1
;Wkh elr0whfkqrorj| duhd lv dq lqwhuhvwlqj fdvh lq wklv uhjdug1 Lv wkh jds ehwzhhq wkh
sulfhv dqg pdujlqdo surgxfwlrq frvwv ri wkh qhz jhqhwlfdoo| prgl￿hg sodqwv lq h{fhvv ri
wkdw qhfhvvdu| wr pd{lpl}h vrfldo zhoiduh iurp d surgxfwlrq vwuhdp ri ixwxuh jhqhwldoo|
prgl￿hg ydulhwlhvB Lv wkh sduwldo h{foxgdelolw| wr qhz ghvljqv wkdw sdwhqw odz surylghv ri
wkh dssur{lpdwh wkh wlph olplw wr pd{lpl}hv ehqh￿wv iurp ixwxuh vwuhdpv ri qhz ghvljqvB
Vkrxog wklv glphqvlrq ri sdwhqw odz ydu| e| w|sh ri lqyhqwlrqB Vkrxog wkhvh odzv eh
kduprql}hg dfurvv frxqwulhv zkhuh/ gxh wr lqfrph gl￿huhqfhv/ krxvhkrogv duh dw gl￿huhqw
srlqwv rq wkh vxuidfh ri wkhlu qrq0krprwkhwlf suhihuhqfh ixqfwlrqvB
44krz lqvwlwxwlrqdo fkdqjhv frph derxw duh reylrxvo| rxwvlgh ri wkh iudphzrun1
Dv Uxwwdq +4<<;/ s55, qrwhv lq flwlqj Qhovrq dqg Sdfn +4<<:,/ ￿Dqvzhuv wr
pruh ixqgdphqwdo txhvwlrqv/ vxfk dv zk| vrph frxqwulhv vdyh dqg lqyhvw
pruh wkdq rwkhuv/ zk| vrph frxqwulhv lqyhvw d odujhu vkduh ri JQS rq hgx0
fdwlrq ru rq U)G/ zk| vrph frxqwulhv zhuh deoh wr sxw wkh sdfndjh ri kljk
sd|0r￿ lqsxwv wrjhwkhu pruh h￿hfwlyho| wkdq rwkhuv/ ru zk| vrph frxqwulhv
kdyh uhvsrqghg wr vkrfnv pruh h￿hfwlyho| wkdq rwkhu frxqwulhv uhpdlq eh0
|rqg wkh uhdfk ri prghov hpsor|hg e| erwk wkh qhrfodvvlfdo dqg wkh qhz
jurzwk hfrqrplvwv1￿
Wkh U)G iudphzrun pdnhv fohdu wkdw idfwru hqgrzphqwv/ dw ohdvw dv
gh￿qhg lq vwdwlf qhr0fodvvlfdo wudgh wkhru|/ duh qrw qhfhvvdulo| wkh vrxufh ri
d frxqwu|*v frpsdudwlyh dgydqwdjh1 Iurp wkh vwuxfwxuh ri wkh prgho/ wudgh
lq
41 ￿qdo jrrgv Etc~￿
51 gl￿huhqwldwhg fdslwdo &Er￿
61 qhz ghvljqv ￿ ￿c dqg
71 lqwhuqdwlrqdo dffhvv wr wkh srro ri whfkqlfdo nqrzohgjh ￿
qrz kdv lpsruwdqw lpsolfdwlrqv wr wudgh sdwwhuqv dqg jurzwk1 Wd|oru
+4<<9, olvwv irxu vhsdudwh h￿hfwv wkurxjk zklfk ￿rshqqhvv￿ wr lqwhuqdwlrqdo
pdunhwv lq jrrgv Etc~￿c nqrzohgjh ￿c dqg idfwruv &Er￿ fdq d￿hfw d qdwlrqv
wudgh sdwwhuq dqg jurzwk udwh1 Wkhvh h￿hfwv duh E@￿ vfdoh EK￿ doorfdwlrq/
ES￿ vslooryhuv/ dqg E_￿ uhgxqfhqf| h￿hfwv1 Vfdoh h￿hfwv frph derxw iurp
lqwhjudwlqj wkh  rzv ri nqrzohgjh/ jrrgv dqg idfwruv1 Doorfdwlrq h￿hfwv duh
lqgxfhg e| wudgh zklfk dowhuv uhodwlyh frpprglw| sulfhv dqg/ wkurxjk wkh
Vwrsohu0Vdpxhovrq olnh h￿hfwv phqwlrqhg deryh/ U)G dfwlylw|1
Hperglhg lq wkh lpsruwdwlrq ri wkh ￿qdo jrrgv Etc~￿ lv wkh fdslwdo yd0
ulhw|/ htxdwlrq +4,/ hperglhg lq wkh fdslwdo ydulhw| duh wkh ghvljqv dqg whfk0
qrorjlfdo nqrzohgjh ￿￿ Wklv lqirupdwlrq fdq/ lq sulqflsoh/ eh ghflskhuhg
zlwkrxw lqfxuulqj wkh frvw ri rewdlqlqj d sdwhqw e| wkh lpsruwlqj frxqwu|1
Wkh uhvxow lv d srvlwlyh h{whuqdolw|/ ru whfkqrorjlfdo vslooryhu/ iurp wkh h{sruw0
lqj wr wkh lpsruwlqj frxqwu|1 Lq hlwkhu ri wkhvh fdvhv/ srolflhv wkdw hqfrxudjh
rshqqhvv lq wudgh fdq kdyh vwurqj h￿hfwv rq jurzwk dqg vshfldol}dwlrq1
JK +4<<4, vkrz wkdw zkhq frxqwulhv vkduh d frpprq srro ri whfkql0
fdo nqrzohgjh ￿/ d qdwlrqdo dgydqwdjh lq wkh uhvhdufk ode fdq ghulyh rqo|
45irup gl￿huhqfhv lq idfwru frvwv1 Wkhq/ doo hovh frqvwdqw +lqfoxglqj lqvwlwx0
wlrqdo vwuxfwxuhv, orqj0uxq sdwwhuqv ri vshfldol}dwlrq dqg wudgh duh ghwhu0
plqhg vroho| e| frxqwulhv* uhodwlyh idfwru hqgrzphqwv/ pxfk dv lq wkh vwdwlf
wkhru| ri frpsdudwlyh dgydqwdjh1 Li lqvwhdg dffxpxodwhg nqrzohgjh ehduv
vrph ri wkh fkdudfwhulvwlfv ri d orfdo sxeolf jrrg/ wkhq/ lqlwldo frqglwlrqv +h1j1
sulru h{shulhqfh/ vwrfn ri whfkqlfdo nqrzohgjh/ lqvwlwxwlrqv, fdq lq xhqfh wkh
doorfdwlrq ri uhvrxufhv wr uhvhdufk dfwlylwlhv/ dqg xowlpdwho| d frxqwu|*v wudgh
sdwwhuq dqg jurzwk udwh uhodwlyh wr rwkhu frxqwulhv1
Lq wklv fdvh/ doo hovh wkh vdph/ zklfk hyhu frxqwu| ehjlqv zlwk d juhdwhu
vwrfn ri nqrzohgjh fdslwdo hqmr|v dq lqlwldo dgydqwdjh lq wkh uhvhdufk dfwlyl0
wlhv1 JK vkrz wkdw wkh vwhdg| vwdwh htxloleulxp lv fkdudfwhul}hg e| frqfhq0
wudwlrq ri uhvhdufk dfwlylw| lq rqh frxqwu|1 Vlqfh wkh pdunhw ghwhuplqhg udwh
ri jurzwk lv qrw olnho| wr eh vrfldoo| rswlpdo/ lw lv srvvleoh iru wkh ￿odjjlqj
frxqwu|￿ wr fdwfk xs e| lqwhuyhqwlrqv wr lqfuhdvh lwv vwrfn ri whfkqlfdo nqrzo0
hgjh/ vxfk dv wkh suhylrxvo| phqwlrqhg dg ydoruhp frvw vxevlg| wr surgxfhuv
ri U)G sdwhqwv/ olqndjh +8,/ dqg2ru dq dg ydoruhp uhqwdo sulfh vxevlg| wr
wkh hpsor|huv ri gl￿huhqwldwhg fdslwdo/ olqndjh +9,1 Lqwhuhvwlqjo|/ wr fdwfk
xs/ wkhvh lqwhuyhqwlrqv gr qrw kdyh wr eh fduulhg rxw lq shushwxlw|1 Dv JK
phqwlrq/ wklv lv d fdvh ri srolf| k|vwhuhvlv/ l1h1/ d whpsrudu| srolf| fdq kdyh
shupdqhqw h￿hfwv1
Lqwhuphgldwh wr d frxqwu| surgxflqj lwv rzq vwrfn ri whfkqlfdo nqrzohgjh
dqg kdylqj dffhvv wr d zruog vwrfn ri nqrzohgjh lv wr lqihu ru rwkhuzlvh re0
wdlq dffhvv wr wkh vwrfn ri whfkqlfdo nqrzohgjh ri dqrwkhu frxqwu| wkurxjk
iruhljq wudgh lq ￿qdo ru lqwhuphgldwh idfwruv ri surgxfwlrq &Er￿ wkdw hperg|
wklv nqrzohgjh1 Wr dffrpsolvk wklv/ d frxqwu| pd| qhhg wr glvwruw lwv wudgh
uhjlph wr hqfrxudjh lpsruwv iurp wkh ohdglqj frxqwu|/ l1h1/ d frxqwu| zkrvh
h{sruwv ri gl￿huhqwldwhg fdslwdo hperg| d uhodwlyho| kljk sursruwlrq ri U)G
h{shqglwxuhv1 Wkh jdlqv iurp dftxlulqj wkh whfkqrorjlfdo vslooryhu zloo qhhg
wr h{fhhg wkh ghdg0zhljkw orvvhv iurp glvwruwhg wudgh1 Wkh surfhvv ri fx0
pxodwlyh rzq whfkqlfdo nqrzohgjh ghshqgv rq wkh jurzwk lq whfkqrorjlfdo
nqrzohgjh ri wkh ohdglqj frxqwu|/ dqg rzq frxqwu| whfkqlfdo vrsklvwlfdwlrq
dqg fdsdflw| lq wudqvplwwlqj iruhljq U)G nqrzohgjh lqwr wkh grphvwlf hfrq0
rp|1 Lq wklv fdvh/ srolflhv zklfk vwlpxodwh rzq U)G dfwlylwlhv dqg srolflhv
wr vwlpxodwh nqrzohgjh vslooryhuv iurp iruhljq U)G pd| eh frpsohphqwdu|
lq wkh vhqvh wkdw rqh pdnhv wkh rwkhu pruh h￿hfwlyh1 Wklv dvshfw kdv ehhq
uhihuuhg wr dv ohduqlqj wr ohduq dv glvwlqjxlvkhg iurp ohduqlqj e| grlqj1
Vlqfh nqrzohgjh lv d qrq0ulydo jrrg/ uhgxqgdqf| zdvwhv uhvrxufhv1 Wudgh
srolf| fdq orzhu wkh ruljlqdolw| ri uhvhdufk dqg wkxv vdyh uhvrxufhv1 Wudgh
46srolflhv wkdw holplqdwh frpshwlwlrq lq lqwhuphgldwh jrrgv fdq fuhdwh uhgxq0
gdqf| lq U)G dfwlylwlhv dqg khqfh orzhu jurzwk1 Wudgh lq jrrgv surylghv
dq hfrqrplf lqfhqwlyh wr holplqdwh gxsolfdwlrq dqg frpshwlwlyh irufhv sxvk
uhvrxufhv rxw ri uhgxqgdqw U)G dfwlylwlhv1
Wkh ryhu0ulglqj lpsolfdwlrq ri wklv glvfxvvlrq lv wkh srlqw hpskdvl}hg e|
Urphu +4<<5/ s1;9, ￿11zh pxvw uhfrjql}h wkdw lghdv duh hfrqrplf jrrgv zklfk
duh xqolnh frqyhqwlrqdo sulydwh jrrgv dqg wkdw pdunhwv duh lqkhuhqwo| ohvv
vxffhvvixo dw surgxflqj dqg wudqvplwwlqj lghdv wkdq wkh| duh zlwk sulydwh
jrrgv1￿ Wkh wzr vdih srolf| lpsolfdwlrqv/ sduwlfxoduo| iru ghyhorslqj frxq0
wulhv/ lv wkdw lqwhjudwlrq zlwk zruog pdunhwv r￿huv odujh srwhqwldo jdlqv/ dqg
srolflhv wr lqfuhdvh vdylqjv dqg vfkrrolqj duh olnho| wr frpsohphqw wkh jdlqv
iurp rshqqhvv1
Zlwkrxw dfwxdoo| vshfli|lqj d prgho zlwk vrph vhfwrudo ghwdlo/ dqg ￿wwlqj
lw wr d frxqwu|+v, gdwd/ wkh deryh txdolwdwlyh suhglfwlrqv duh ri olplwhg xvh1
Lw lv qrw fohdu iru h{dpsoh/ zklfk ri wkh wkuhh phqwlrqhg lqwhuyhqwlrqv zloo
surylgh wkh juhdwhvw qhw vrfldo ehqh￿w1 Iru wklv/ zh wxuq wr wkh qh{w vhfwlrq1
7 Hpslulfdo Dssolfdwlrqv ri wkh U)G Prgho
Wkh hpslulfdo uhvxowv ri wkuhh U dqg JK edvhg vwuxfwxudo prghov duh glv0
fxvvhg lq wklv vhfwlrq1 Wkh ￿uvw wzr duh prghov fdoleudwhg wr frxqwu| ohyho
gdwd e| Gldr dqg Urh +4<<:, iru wkh fdvh ri wkh XV dqg Gldr hw do +iruwkfrp0
lqj, iru wkh fdvh ri Mdsdq<1 Wkh wklug lv d Qruwk 0 Vrxwk prgho ghyhorshg
e| Gdwwd dqg Prkwdgl +4<<<,1 Wkh hpslulfdo prghov kdyh wkh hvvhqwldoo| wkh
vdph vwuxfwxuh dv ghslfwhg lq Iljxuh L/ h{fhsw iru prgl￿fdwlrqv vwlsxodwhg
e| gdwd/ vxfk dv wzr zd| wudgh/ dqg frqvlghudeo| pruh vhfwrudo ghwdlo1 Wkh
prgho ri Mdsdq gl￿huv iurp wkh XV prgho e| wdnlqj lqwr dffrxqw whfkqrorj0
lfdo vslooryhuv iurp lqwhuqdwlrqdo wudgh1 Wkhvh vwxglhv surylgh txdqwlwdwlyh
lqvljkwv lqwr wkh d￿hfwv ri srolf| rq jurzwk udwhv dqg wudgh1
714 Wkh U)G Jurzwk Prgho ri wkh XV Hfrqrp|
Wkh XV prgho frqwdlqv irxu ￿qdo jrrg vhfwruv/ djulfxowxuh dqg irrg sur0
fhvvlqj/ plqhudo dqg pdwhuldov/ pdqxidfwxulqj/ dqg vhuylfhv1 Hdfk vhfwru
<Iru prgho ghwdlov/ fdoleudwlrq dqg rwkhu lvvxhv/ wkh uhdghu lv uhihuuhg wr wkh phqwlrqhg
uhihuhqfhv1
47surgxfhv d vlqjoh rxwsxw xvlqj lqsxwv ri wzr qrq0dxjphqwhg idfwruv +uc￿￿
d vhw ri gl￿huhqwldwhg fdslwdo &Er￿ zklfk dffxpxodwhv/ dqg d vhw ri rwkhu lq0
whuphgldwh jrrgv1 Vlqfh el0gluhfwlrqdo vhfwrudo wudgh lv revhuyhg lq wkh gdwd/
h{sruwv ri hdfk grphvwlfdoo| surgxfhg jrrg duh ghulyhg iurp d frqvwdqw hodv0
wlflw| ri wudqvirupdwlrq ixqfwlrq/ zkloh wkh ghpdqg iru grphvwlf jrrgv duh
wuhdwhg dv lpshuihfw vxevwlwxwhv iru iruhljq jrrgv wkurxjk dq Duplqjwrq v|v0
whp1 Wkh prgho lv vshfl￿hg lq glvfuhwh wlph dqg vroyhg xvlqj JDPV vriwzduh1
Wkh wudqvlwlrqdo g|qdplfv duh rewdlqhg ryhu dq lqwhuydo ri 533 |hduv/ zlwk
htxloleuld vsdfhg rqh |hdu dsduw1
Dv wkh glvfxvvlrq lq Vhfwlrq 6 lqglfdwhv/ wkh uhvxowv rewdlqhg zloo eh vhq0
vlwlyh wr uhodwlyh idfwru lqwhqvlwlhv lq surgxfwlrq/ dqg wkh h{whqw wr zklfk
grphvwlf sulfhv duh d￿hfwhg e| wudgh srolf|1 Wkh gdwd iru wkh XV vxjjhvw
wkdw wkh U)G vhfwru/ lq whupv ri wkh txdqwlw| ri txdolw| dgmxvwhg oderu/ lv
uhodwlyho| oderu lqwhqvlyh1 Djulfxowxuh lv uhodwlyho| fdslwdo lqwhqvlyh/ zkloh
pdqxidfwxulqj/ lq frqwudvw wr djulfxowxuh/ lv oderu lqwhqvlyh1 Gdwd rq XV
iruhljq wudgh uhyhdo d wdul￿ udwh ri 4< shufhqw iru djulfxowxuh/ dqg }hur iru
vhuylfhv1 Wkh h{shulphqwv shuiruphg hqwdlohg wkh lpsrvlwlrq ri wdul￿v/ +Ilj0
xuh 4/ olqndjh 4,/ dq lqsxw vxevlg| wr surgxfhuv ri qhz ghvljqv +olqndjh 8,/
dqg dq lqsxw vxevlg| rq wkh sxufkdvh ri lqwhuphgldwh fdslwdo ydulhw| +olqndjh
9,1
Nh| uhvxowv duh uhsruwhg lq Wdeoh 41 Wkh| duh uhsruwhg uhodwlyh wr d ehqfk0
pdun/ ru edvh uxq sdwk1 Khqfh/ wudqvlwlrq uhvxowv iru |hdu 4 duh frpsduhg
wr wudqvlwlrq uhvxowv iru |hdu 4 ri wkh edvh uxq/ dqg vwhdg| vwdwh uhvxowv duh
frpsduhg wr wkh fruuhvsrqglqj |hdu ri wkh vwhdg| vwdwh uhvxowv ri wkh edvh
uxq1
Wkh ￿uvw lpsruwdqw uhvxow lv wkdw wudgh srolf| |lhogv suhglfwlrqv ri wkh vlp0
sohu dqdo|wlfdo prgho/ exw wkh h￿hfw rq jurzwk lv yhu| vpdoo1 Surwhfwlqj XV
djulfxowxuh/ d uhodwlyho| fdslwdo lqwhqvlyh vhfwru/ uhvxowv lq Vwrsohu0Vdpxhovrq
olnh h￿hfwv/ l1h1/ wkh frvw ri oderu idoov zklfk orzhuv wkh frvw ri U)G dfwlylw|/
uhvxowlqj lq dq lqfuhdvh lq U)G rxwsxw/ dq lqfuhdvh lq wkh surgxfwlrq ri gli0
ihuhqwldwhg fdslwdo/ dqg dq lqfuhdvh lq wkh udwh ri JGS jurzwk lq wkh vwhdg|
vwdwh1 Qrwlfh krzhyhu/ wkdw wkh udwh ri JGS jurzwk lv rqo| 3138 shufhqw
kljkhu lq wkh vwhdg| vwdwh wkdq lq wkh edvh uxq*v vwhdg| vwdwh1 Vlqfh wklv
uhvxow pljkw rewdlq ehfdxvh djulfxowxuh hpsor|v d vpdoo vkduh ri XV oderu/
dq h{shulphqw lq zklfk wkh pdqxidfwxulqj vhfwru lv surwhfwhg lv shuiruphg1
Surwhfwlqj wkh pdqxidfwxulqj vhfwru/ zklfk lv oderu lqwhqvlyh uhodwlyh wr
djulfxowxuh/ zh djdlq rewdlq wkh uhvxow suhglfwhg e| wkh vlpsohu dqdo|wlfdo
prgho/ l1h/ wkh udwh ri vwhdg| vwdwh jurzwk idoov1 Krzhyhu/ wkh ghfolqh lv
48vpdoo/ rqo| 313; shufhqw1 Qhyhuwkhohvv/ d vljql￿fdqw uhvxow lv wkdw surwhfwlqj
djulfxowxuh fdxvhv djulfxowxudo rxwsxw wr lqfuhdvh e| ryhu 7 shufhqw/ dqg lq
wkh orqj0uxq/ wkh ohyho ri uhdo XV JGS lv kljkhu wkdq JGS ri wkh edvh uxq*v
orqj0uxq htxloleulxp e| derxw 3144 shufhqw1
Wdeoh 4= Vhohfwhg Uhvxowv Iurp Dq U)G Edvhg Jurzwk Prgho Ri Wkh X1V1
Shufhqw Fkdqjh Uhodwlyh wr wkh Edvh Uxq
JGS Dju1 Pdw1 Pqif1 Vhuy1 JGS
Ohyho Rxwsxw Rxwsxw Rxwsxw Rxwsxw Juwk
63( Dj1 Wdul￿
\hdu 4 0314436 715396 0317;45 0418;:5 0313565
Vw1 Vwdwh 3143:4 7173;3 0315:94 0416988 314;36 f￿fD
63( Pqif1 Wdul￿
\hdu 4 031:8;5 051;97; 0614:33 41447 31347<
Vw1 Vwdwh 0613839 081:635 071;939 616736 05174:< 0313;
43( U)G Vxe1
\hdu 4 314467 041;7:7 0416878 31:574 041:;8
Vw1 Vwdwh 9;1433 9815733 9815533 981;;33 9813444 441;5
43( &Er￿ Vxe1
\hduh 4 314836 05144:8 04163:7 41:843 041<6<3
Vw1 Vwdwh :816633 :418533 :518<33 :91<933 :419<33 441:<
Vrxufh= Gldr dqg Urh/ 4<<:
Wkh uhpdlqlqj wzr h{shulphqwv hqwdlo d 43 shufhqw dgydoruhp vxevlg| wr
wkh frvwv ri U)G surgxfwlrq/ dqg dq dgydoruhp vxevlg| wr wkh sxufkdvhuv ri
gl￿huhqwldwhg fdslwdo1 D oxps0vxp krxvhkrog lqfrph wd{ lv lpsrvhg vlpxo0
wdqhrxvo| wr dvvxuh wkdw wkh exgjhw iru wkhvh wudqvdfwlrqv duh edodqfhg1 Lq
wkh fdvh ri wkh U)G vxevlg|/ wkh oxps0vxp wd{ lv htxlydohqw wr 416 shufhqw
ri wrwdo krxvhkrog lqfrph1 Wkh vxevlg| wr ex|huv ri gl￿huhqwldwhg fdslwdo
htxdov 51: shufhqw ri krxvhkrog lqfrph1 Wkh edvlf uhvxowv iurp wkhvh wzr
h{shulphqwv duh wkdw uhodwlyho| odujh zhoiduh dqg jdlqv lq wkh udwh ri jurzwk
duh rewdlqhg1 Lq wkh vwhdg| vwdwh/ XV JGS jurzv dw d udwh wkdw lv doprvw 45
shufhqw kljkhu wkdq wkdw ri wkh Edvh Uxq1
Wkh phfkdqlfv ri dgmxvwphqw wr wkh U)G vxevlg| duh dv iroorzv1 D uh0
gxfwlrq lq U)G frvwv lqgxfhv d ghfolqh lq wkh pdunhw sulfh ri qhz ghvljqv
49dv surgxfwlrq ri qhz ghvljqv ulvh1 Wklv ghfolqh surylghv lqfhqwlyhv iru krxvh0
krogv wr dgydqfh yhqwxuh fdslwdo vr wkdw qhz prqrsrolvwlfdoo| frpshlwlwlyh
￿upv fdq hqwhu wkh fdslwdo surgxfwlrq vhfwru1 Lqlwldoo|/ wkh rxwsxw ri doo
vhfwruv h{fhsw pdqxidfwxulqj idoo ehfdxvh krxvhkrogv/ vhhlqj d qhz rssruwx0
qlw| wr lqyhvw/ iruhjr frqvxpswlrq ri ￿qdo jrrgv/ zkloh dw wkh vdph wlph wkh
vxevlg| doorzv wkh U)G vhfwru wr elg vrph sulpdu| uhvrxufhv dzd| iurp ￿qdo
jrrg surgxfwlrq1 Wkh rxwsxw ri pdqxidfwxulqj ulvhv ehfdxvh wkh whfkqrorj|
iru surgxflqj gl￿huhqwldwhg fdslwdo xvhv pdqxidfwxuhv lqwhqvlyho|1 Prqrsro|
sur￿wv shu ￿up idoo dorqj wkh hqwluh wudqvlwlrq sdwk dv wkh uhvxow ri d ghfolqh
lq wkh ghpdqg iru hdfk ydulhw| dqg wkh lqfuhdvh lq wkh qxpehu ri ydulhwlhv
ri fdslwdo1 Wkh lqfuhdvh lq wkh qxpehu ri fdslwdo ydulhwlhv h{fhhgv wkh idoo
lq sur￿wv shu ￿up krzhyhu/ vr wkdw wkh vxp ri prqrsro| sur￿wv ri doo ￿upv
lq wkh fdslwdo ydulhw| vhfwru lqfuhdvh1 Dq lqfuhdvh lq wkh dffxpxodwlrq ri
gl￿huhqwldwhg fdslwdo dorqj wkh wudqvlwlrq sdwk lv uhtxluhg wr ￿frpshqvdwh￿
wkh ￿qdo jrrgv vhfwruv* ￿orvv￿ ri wkh sulpdu| uhvrxufhv wkdw duh lqlwldoo| uh0
doorfdwhg wr U)G surgxfwlrq1
Iurp wkh shuvshfwlyh ri krxvhkrogv/ fkdqjhv lq wkhlu frqvxpswlrq dqg
vdylqjv uh hfwv wkh rxwfrph ri lqwhu whpsrudo ghflvlrq ryhu wkh hqwluh sdwk1
Krxvhkrog vdylqjv ulvh wkurxjkrxw wkh wlph sdwk/ zkloh krxvhkrog frqvxps0
wlrq idoov lq wkh ￿uvw |hdu dqg wkhq ulvhv dorqj wkh wudqvlwlrq sdwk1 Frq0
vxpswlrq grhv qrw h{fhhg frqvxpswlrq ohyhov ri wkh edvh uxq xqwlo shulrg
541 Lq wkh orqj uxq/ wkh srro ri frpprq nqrzohgjh ￿ jurzv1 Frqfrplwdqw
zlwk wkh lqfuhdvh lq wkh surgxfwlrq ri qhz ghvljqv dqg fdslwdo ydulhw|/ lv
wkh hpsor|phqw ri d odujhu vkduh ri wkh hfrqrp|*v sulpdu| uhvrxufhv lq wkh
surgxfwlrq ri U)G1 Wkh surgxfwlrq ri d odujhu qxpehu gl￿huhqwldwhg fdslwdo
vxevwlwxwhv iru sulpdu| uhvrxufhv lq ￿qdo surgxfwlrq1 Vlqfh wudgh lq wklv
prgho pxvw eh edodqfhg/ erwk h{sruwv dqg lpsruwv jurz1
Zkloh wkh uhvxowv ri dq dgydoruhp vxevlg| wr sxufkdvhuv ri fdslwdo ydulhw|/
olqndjh +9,/ duh vlplodu wr wkh U)G vxevlg|/ wkh phfkdqlfv ri dgmxvwphqw duh
txlwh gl￿huhqw1 Wkh lqlwldo gluhfw ehqh￿fldulhv ri wkh vxevlg| lq wklv fdvh
duh surgxfhuv ri ￿qdo jrrgv1 Wkh vxevlg| lqgxfhv wkhp wr lqfuhdvh fdslwdo
ghpdqg1 Wkh prqrsro| sulfh iru fdslwdo lv d pdun0xs sulfh fkrvhq e| wkh
prqrsro| ￿upv edvhg rq wkh pdujlqdo frvw ri fdslwdo surgxfwlrq/ dqg wkh
lqwhuhvw udwh1 Wkh lqfuhdvh lq fdslwdo ghpdqg fdxvhv wkh lqwhuhvw udwh wr
ulvh/ zklfk lq wxuq lqgxfhv surgxfhuv ri gl￿huhqwldwhg fdslwdo wr uhvsrqg e|
udlvlqj wkh sulfh ri fdslwdo wkh| ohdvh wr ￿qdo jrrg surgxfhuv1 Jlyhq wkh
vxevlg| wr ￿qdo jrrg surgxfhuv/ wkh pdunhw iru gl￿huhqwldwhg fdslwdo fohduv
dw d kljkhu sulfh wr surgxfhuv ri gl￿huhqwldwhg fdslwdo dqg d orzhu sulfh wr
4:hpsor|huv ri gl￿huhqwldwhg fdslwdo +ehfdxvh ri wkh vxevlg| 0 sulfh zhgjh,1
Wkh ulvh lq prqrsro| sur￿wv wr kroghuv ri qhz ghvljqv lqgxfhv dq lqfuhdvh
lq irujrqh frqvxpswlrq dqg lqyhvwphqw lq qhz ghvljqv ulvh1 Wkh lqfuhdvhg
lqyhvwphqw ghpdqg elgv xs wkh sulfh ri qhz ghvljqv dqg wkh doorfdwlrq ri
pruh uhvrxufhv wr U)G surgxfwlrq1 Dv lq wkh fdvh ri wkh U)G vxevlg|/ wkh
lqlwldo lqfuhdvh lq iruhjrqh frqvxpswlrq dqg wkh lqfuhdvh lq sulpdu| uhvrxufh
ghpdqg e| wkh U)G vhfwru fdxvhv wkh rxwsxw ri djulfxowxuh/ plqhudov dqg
pdwhuldov dqg wkh vhuylfh vhfwru wr ghfolqh1 Pdqxidfwxulqj rxwsxw whqgv wr
ulvh vlqfh wkh surgxfwlrq ri gl￿huhqwldwhg fdslwdo xvhv pdqxidfwxulqj rxwsxw
lqwhqvlyho|1 Dv qhz ghvljqv duh surgxfhg dqg gl￿huhqwldwhg fdslwdo ulvhv/ wkh
rxwsxw ri doo vhfwruv ulvh1 Lq wkh vwhdg|0vwdwh/ JGS lv :8 shufhqw kljkhu
wkdq wkh fruuhvsrqglqj ehqfkpdun dqg wkh orqj0uxq jurzwk ri wkh hfrqrp|
lv lqfuhdvhg e| doprvw 45 shufhqw1
715 Wkh U)G Jurzwk Prgho ri wkh Mdsdqhvh Hfrqrp|
Wkh prgho ri Mdsdq lv vshfl￿hg vr dv wr fdswxuh pruh ri wkh ihdwxuhv ri wkh
phqwlrqhg vhfrqg zdyh ri zruog joredol}dwlrq1 Wkh frxqwu|*v wudgh sduwqhuv
duh djjuhjdwhg lqwr wkuhh vhsdudwh frxqwulhv2uhjlrqv= wkh XV/ wkh HX/ dqg
wkh uhvw ri wkh zruog +URZ,1 Ilqdo surgxfwlrq lv djjuhjdwhg lqwr vhyhq vhf0
wruv= djulfxowxuh dqg plqhudov/ lqwhuphgldwh pdwhuldov/ wh{wlohv/ wudqvsruwd0
wlrq htxlsphqw/ rwkhu pdfklqhu|/ rwkhu pdqxidfwxulqj/ dqg vhuylfhv1 Hdfk
vhfwru surgxfhv d vlqjoh rxwsxw xvlqj wkuhh sulpdu| idfwruv/ oderu Eu￿/ vflhq0
wlvwv2hqjlqhhuv EC￿/ d qrq0kxpdq uhvrxufh E￿￿c d vhw ri gl￿huhqwldwhg fdslwdo/
dqg rwkhu lqwhuphgldwhv1 Wudgh rffxuv lq ￿qdo surgxfwv zkloh idfwruv ri sur0
gxfwlrq duh rqo| wudghg lqwhuqdoo|1 Wr frqgxfw U)G/ prqrsro| ￿upv qhhg
wr hpsor| wkh wkuhh sulpdu| idfwruv/ zkloh wkh surgxfwlrq ri qhz ydulhwlhv
ri fdslwdo uhtxluh doo vhyhq ￿qdo rxwsxwv dv lqwhuphgldwh idfwruv1 Wkxv/ uho0
dwlyh wr wkh XV vwxg|/ wkh U)G vhfwru lv ￿lqwhjudwhg￿ lqwr wkh prqrsro|
vhfwru surgxflqj gl￿huhqwldwhg fdslwdo/ dqg wkh prgho frqwdlqv pruh vhfwru
ghwdlohg1 Wr wklv srlqw lwv edvlf vwuxfwxuh uhpdlqv wkh vdph dv wkdw ri Iljxuh
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Krzhyhu/ dw wklv srlqw d ghsduwxuh lv pdgh1 Edvhg rq wkh hfrqrphwulf
￿qglqjv ri/ Frh hw do/ +4<<:,/ dqg Zdqj dqg [x/ E￿bb.￿/ zklfk zh glvfxvv
eulh | odwhu/ furvv0erughu vslooryhuv iurp wudgh zlwk wkh XV/ wkh HX dqg wkh
URZ duh dvvxphg wr eh jhqhudwhg wkurxjk wkh lpsruwv ri lqyhvwphqw jrrgv1
Wkhvh vslooryhuv duh prghohg wr ixuwkhu dxjphqw wkh surgxfwlylw| ri wkh gr0
4;phvwlf U)G dfwlylw|1 Wklv vshfl￿fdwlrq doorzv xv wr olqn vshfl￿f frxqwulhv*
whfkqrorjlfdo nqrzohgjh zlwk grphvwlf U)G dfwlylwlhv1 Zkloh lqwhuqdwlrqdo
wudgh lv frqvlghuhg dv d ￿fduulhu￿ iru wudqvplwwlqj wkh vslooryhuv/ wkh h{lv0
whqfh ri d zhoo hvwdeolvkhg v|vwhp ri grphvwlf U)G dfwlylwlhv ghwhuplqhv wkh
￿devruswlyh fdsdflw|￿ ri wkh frxqwu| wr uhdol}h vxfk whfkqrorjlfdo vslooryhuv1
Pruh irupdoo|/ wkh vfdoh sdudphwhu ￿6 ri wkh U)G surgxfwlrq ixqfwlrq



















Wkh whfkqrorj| lv idfwru lqwhqvlyh lq vflhqwlvwv dqg hqjlqhhuv +J,1 Wkh zhljkw
/o lv wkh vkduh ri Mdsdq*v lqyhvwphqw jrrg lpsruwv iurp frxqwu| o ’ L7c
.Lc -￿‘c dqg ￿o lv wkh vwrfn ri U)G lq frxqwu|2uhjlrq o￿ 1 lv d frh!0
flhqw fkrvhq vxfk wkdw wkh ehqfkpdun ydoxh ri E￿ n 1
S
o /o￿o￿ lv frpsdudeoh
zlwk wkh udwlr ri hvwlpdwhg wrwdo idfwru surgxfwlylw| hodvwlflwlhv zlwk uhvshfw
wr iruhljq U)G vwrfn dqg rzq U)G vwrfn iru wkh vhyhq odujhvw RHFG frxq0
wulhv lq Frh hw do/ 4<<:1 Vlqfh wkh h!flhqf| ri surgxflqj qhz ghvljqv lv
qrz d￿hfwhg e| Vwrsohu0Vdpxhovrq olnh h￿hfwv dv zhoo dv wkh whfkqrorjlfdo
nqrzohgjh hperglhg lq lpsruwv lqwhuphgldwh fdslwdo/ wudgh srolf| zloo kdyh
d juhdwhu lpsdfw wkdq lw glg lq wkh fdvh ri wkh XV vwxg|1 Qrwh dovr wkdw wklv
lv d ￿ohduqlqj wr ohduq￿ vwuxfwxuh1 Dv ￿6 lqfuhdvhv/ pruh ￿ ￿ lv surgxfhg
dqg wkh frxqwu|*v vwrfn ri whfkqlfdo nqrzohgjh ulvhv zklfk/ lq wxuq/ orzhuv
wkh frvw ri surgxflqj ixwxuh frqwulexwlrqv wr nqrzohgjh1
Wkh prgho lv ￿w wr JWDS 4<<5 gdwd zklfk lv ixuwkhu dxjphqwhg e|
gdwd iurp rwkhu vrxufhv +h1j1/ U)G h{shqglwxuhv/ rffxsdwlrqdo vkduhv ri
surihvvlrqdo shuvrqqho/ jurzwk udwh ri JGS,1 Wkh dqdo|vlv hqwdlohg whvwlqj
wkh vhqvlwlylw| ri wkh uhvxowv wr ydulrxv sdudphwhuv lqfoxglqj 1 lq wkh deryh
htxdwlrq1 Wdul￿ udwhv surwhfwlqj wkh wkuhh pdqxidfwxulqj vhfwruv duh yhu|
orz +udqjlqj iurp 4 0 6 shufhqw,1 Wkh wdul￿ soxv qrq0wdul￿ htxlydohqw iru
wkh fdvh ri djulfxowxuh ydulhv ghshqglqj rq wkh vrxufh ri lpsruwv1 Surwhfwlrq
iurp XV djulfxowxudo lpsruwv dyhudjhv 439 shufhqw dqg ;5 shufhqw iru wkh
fdvh ri HX djulfxowxudo lpsruwv1 Wkxv/ uhirup lv odujho| djulfxowxudo wudgh
olehudol}dwlrq1
Wkh pdmru ￿qglqjv duh wkdw wudgh srolf| d￿hfwv orqj0uxq jurzwk pdlqo|
wkurxjk lwv h￿hfwv rq furvv0erughu whfkqrorjlfdo vslooryhuv1 Wkh Vwrsohu0
Vdpxhovrq +VV, h￿hfwv duh vwurqjhvw zkhq wkh wudgh srolf| lqfuhdvhv wkh
4<ghpdqg iru vflhqwlvwv dqg hqjlqhhuv lq rwkhu vhfwruv wkxv sxoolqj wkhp iurp
wkh U)G vhfwru1 Vwloo/ wkh VV h￿hfwv rq jurzwk wkurxjk fkdqjh lq grphvwlf
U)G dfwlylw| duh txlwh vpdoo lq wkh devhqfh ri vslooryhuv1 Lq wkh suhvhqfh
ri vslooryhuv/ d vwudwhjlf wudgh srolf| wkdw eldvhv wudgh wrzdug wkh lpsruw
ri lqyhvwphqw jrrgv doorzv wkh frxqwu| wr wdnh juhdwhu dgydqwdjh ri iruhljq
U)G/ dqg khqfh/ ohdgv wr kljkhu zhoiduh jdlqv lq wkh orqjhu0uxq1
Frqvlghu ￿uvw wkh ixoo wudgh olehudol}dwlrq h{shulphqw zlwkrxw lqwhuqd0
wlrqdo vslooryhuv/ l1h1 1 ’f 1 Olehudol}dwlrq phdqv lqfuhdvlqj wkh uhodwlyh
sulfhv ri wudqvsruwdwlrq htxlsphqw dqg rwkhu pdfklqhu|/ erwk ri zklfk duh
uhodwlyho| lqwhqvlyh xvhuv ri vflhqwlvwv dqg hqjlqhhuv EC￿￿ Zkloh rqh h￿hfw lv
wr lqfuhdvh wkh ghulyhg ghpdqg iru gl￿huhqwldwhg fdslwdo/ wkh qhw uhvxow lv wr
sxoo wkhvh uhvrxufhv/ qdpho| Cc dzd| iurp U)G dfwlylwlhv1 Vlqfh wklv sul0
pdu| uhvrxufh lv lqhodvwlfdoo| vxssolhg/ U)G frvwv ulvh dqg prqrsro| sur￿wv
ri fdslwdo surgxfhuv idoo1 Qhyhuwkhohvv/ wkh qhw h￿hfw rq jurzwk lv uhodwlyho|
vpdoo ehfdxvh/ dv lq wkh fdvh ri wkh XV prgho/ wkh VV h￿hfwv duh vpdoo +Wdeoh
5,1
Qh{w/ frqvlghu wkh fdvh zkhuh vslooryhu h￿hfwv iurp wudgh duh srvlwlyh 1:
f￿ Zlwk wkh kljk hodvwlflw| vshfl￿fdwlrq/ wkh udwh ri jurzwk idoov wkurxjkrxw
wkh wudqvlwlrqdo sdwk/ dqg idoov wr 51:5 shufhqw lq wkh qhz vwhdg| vwdwh lq
frqwudvw wr wkh 51;8 shufhqw orqj0uxq ehqfkpdun +Wdeoh 5,1 Wkh fdxvh iru
wklv ghfolqh lv wkh ghfolqh lq wkh vkduh ri lqyhvwphqw jrrg lpsruwv +vlqfh wkh
frxqwu| lv qrz vxssolhv d juhdwhu sursruwlrq ri lwv rzq qhhgv,/ ru h￿hfwlylho|/
d ghfolqh lq wkh lpsruwdwlrq ri nqrzohgjh fdslwdo hperglhg lq wkhvh lpsruwv1
Xqghu wkh ixoo olehudol}dwlrq vfhqdulr/ lqyhvwphqw jrrgv lpsruw vkduhv iurp
wkh XV dqg wkh HX idoo e| derxw 43 shufhqw1 Wkxv/ wkh dffhohudwlrq ri
grphvwlf U)G surgxfwlylw| vorzv grzq/ dqg vr grhv wkh udwh ri orqj0uxq
jurzwk1
Wr ixuwkhu looxvwudwh wklv dgmxvwphqw/ dq h{shulphqw lv shuiruphg lq zklfk
d 63 shufhqw dg ydoruhp wdul￿ lv sodfhg rq wkh wkuhh pdqxidfwxulqj vhfwruv/
zkloh djulfxowxuh lv olehudol}hg1 Wkh uhvxow lv d vkdus ghfolqh lq jurzwk zklfk
frphv derxw gxh wr wkh ghfuhdvh lq wkh surgxfwlrq ri qhz ghvljqv dqg d vorz0
lqj ri wkh jurzwk lq wkh vwrfn ri whfkqlfdo nqrzohgjh1 Wkdw lv/ d ghfuhdvh lq
wkh udwh ri ￿ohduqlqj wr ohduq￿ dqg iurp dq lqfuhdvh lq wkh vhfwrudo frpshwl0
wlrq iru vflhqwlvwv dqg hqjlqhhuv lq pdqxidfwxulqj vhfwruv ri wkh hfrqrp|1
Wkh h￿hfw ri dg ydoruhp frvw vxevlglhv wr surgxfhuv ri qhz ghvljqv/ dqg
gl￿huhqwldwhg fdslwdo vxevlglhv wr ￿qdo jrrgv surgxfhuv duh dovr dqdo|}hg1
Dv lq wkh XV fdvh/ U)G vxevlglhv lqgxfh d uhodwlho| odujh uhdoorfdwlrq ri
sulpdu| uhvrxufhv1 Lqlwldoo|/ wkh wkuhh sulpdu| uhvrxufhv hpsor|hg e| wkh
53U)G vhfwru lqfuhdvh e| ; wr 43 shufhqw1 Wkhuhdiwhu/ wkh udwh ri jurzwk ri
lqsxwv ghpdqg e| wkh U)G vhfwru idoov dorqj wkh wudqvlwlrq sdwk1 Zkhq wkh
U)G surgxfwlrq frvw lv uhgxfhg e| wkh vxevlg|/ wkh vwuhdp ri prqrsro| uhqwv
iurp wkh surshuw| uljkwv wr qhz ghvljqv ulvh/ zklfk lq wxuq lqgxfhv krxvhkrogv
wr iruhjr frqvxpswlrq dqg lqyhvw lq qhz prqrsro| ￿upv1 Zkloh U)G
rxwsxw ulvhv txlfno|/ wlph lv uhtxluhg iru gl￿huhqwldwhg fdslwdo wr dffxpxodwh
wr ￿frpshqvdwh￿ iru wkh ￿qdo jrrgv vhfwruv* lqlwldo orvv ri sulpdu| uhvrxufhv1
Frqvhtxhqwo|/ wkh rxwsxwv ri doo ￿qdo jrrgv idoo lq wkh ￿uvw ihz |hduv iroorzlqj
wkh vxevlg|1 Lq wkh orqj0uxq/ lqfuhdvhv lq wkh U)G rxwsxw hqodujhv wkh srro
ri grphvwlf whfkqlfdo nqrzohgjh/ dqg wkh rxwsxwv ri qhz ghvljqv ulvhv vwhdglo|
dorqj wkh wudqvlwlrq sdwk wr wkh vwhdg| vwdwh1
Frqfrplwdqw zlwk wklv ulvh lv wkh lqfuhdvh lq wkh qxpehuv ri fdslwdo ydul0
hw|1 Hpsor|phqw ri odujhu fdslwdo ydulhw| lq ￿qdo jrrg surgxfwlrq lq wxuq
lqfuhdvhv wkh surgxfwlylw| ri sulpdu| uhvrxufhv lq wkh ￿qdo jrrgv vhfwru lq d
Klfn*v qhxwudo pdqqhu1 Wkxv/ lq frqwudvw wr wkh ehqfkpdun/ rxwsxwv ri doo
vhfwruv lqfuhdvh diwhu vhyhudo |hduv/ dqg frqwlqxh wr gr vr wkurxjk wkh vwhdg|
vwdwh1 Vxevlgl}lqj U)G dfwlylw| dovr vwlpxodwhv furvv0erughu U)G vslooryhuv
e| lqfuhdvlqj wkh vkduh ri lqyhvwphqw jrrg lpsruwv dorqj wkh wudqvlwlrq sdwk1
Krzhyhu/ lq wkh orqj0uxq/ wkh h￿hfwv duh txlwh prghvw1 Wkh uhdvrq lv wkdw/
zkhq pruh uhvrxufhv duh devruehg e| wkh grphvwlf U)G dfwlylw|/ wkh sur0
gxfwlrq ri ￿qdo rxwsxwv idoov lqlwldoo|/ dqg wkh lqfuhdvh lq lqyhvwphqw ghpdqg
lv phw e| dq lqfuhdvh lq lpsruwv/ pdnlqj whfkqrorjlfdo vsloo ryhuv idluo| vlj0
ql￿fdqw lq wkh lqlwldo shulrgv ri wudqvlwlrq1 Krzhyhu/ dv wkh qxpehu ri fdslwdo
ydulhwlhv lqfuhdvh/ grphvwlf surgxfwlrq ri lqyhvwphqw jrrgv ulvh dqg lpsruw
ghpdqg idoov1 Wklv idoo lq lpsruw ghpdqg orzhuv whfkqrorjlfdo vsloo ryhuv1
Frqvhtxhqwo|/ wkh hyroxwlrq ri wkh furvv0erughu vsloo ryhuv duh qrw xqlirup
ryhu wlph/ dqg/ lqwhuhvwlqjo|/ wkhlu h￿hfwv rq wkh orqj0uxq jurzwk udwh duh
pdujlqdo1 Wkh glvfrxqwhg suhvhqw ydoxh ri zhoiduh jdlqv ri frxuvh duh kljkhu
zlwk vslooryhuv wkdq zlwkrxw1
Wkh ￿qdo h{shulphqw hqwdlov wkh vxevlgl}lqj ri gl￿huhqwldwhg fdslwdo hp0
sor|hg e| ￿qdo jrrg surgxfhuv1 Wkh phfkdqlvp ri dgmxvwphqw lv vlplodu wr
wkdw glvfxvvhg iru wkh XV prgho1 Lq wklv fdvh krzhyhu/ wkh lqfuhdvh lq ￿qdo
jrrg rxwsxw rffxuv pruh txlfno| wkdq zlwk wkh U)G vxevlg|/ zklfk lq wxuq/
orzhuv wkh udwh ri lqwhuqdwlrqdo vslooryhuv1 Krzhyhu/ wkh orqj0uxq udwh ri
jurzwk lv yluwxdoo| wkh vdph dv wkh U)G vxevlg|1
54Wdeoh 51 Orqj0Whup Jurzwk Udwh Xqghu Ydulrxv Srolf|
Srolf| H{shulphqwv/ Mdsdq
Jurzwk Udwh ri JGS +(,
Zlwkrxw Vslooryhu Zlwk
Vslooryhuv Kljk Hodvw1 Orz Hodvw1
Ehqfkpdun 51;83 51;83 51;83
Ixoo Wudgh Ole1 51;63 51:56 51;33
63( Wdul￿ rq Pqif1 51;63 41;;7 5187<
8( U)G Vxevlg| 61366 61367 61366
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Vrxufh= Gldr hw do/ wdeoh 5
Wr vxppdul}h/ wkh pdmru ￿qglqjv duh wkdw glvsurwhflqj wkh pdfklqhu| dqg
rwkhu pdqxidfwxulqj vhfwru hqfrxudjhv wkh vslooryhu ri nqrzohgjh hperglhg
lq lqwhuphgldwh fdslwdo lpsruwv dqg lw whqgv wr uhohdvh vflhqwlvwv dqg hqjlqhhuv
wr U)G dfwlylwlhv1 Lqwhuhvwlqjo|/ Mdsdq*v surwhfwlrq ri djulfxowxuh dprxqwv
wr dq lpsolflw wd{ rq rwkhu vhfwruv ri khu hfrqrp| vr wkdw/ lpsolflwo|/ Mdsdq
kdv sxuvxhg vxfk d srolf|431 Krzhyhu/ rwkhu grphvwlf lqwhuyhqwlrqv zklfk
hqfrxudjh jurzwk lq wkh surgxfwlrq ri grphvwlf whfkqlfdo nqrzohgjh uhpdlqv
d pdmru srolf| wr udlvh wkh udwh ri hfrqrplf jurzwk1 Dw d ehqfkpdun jurzwk
udwh ri 51;8 shufhqw shu dqqxp/ Mdsdq zloo grxeoh lwv lqfrph lq derxw 5716
|hduv1 Wkh U)G vxevlg| zloo doorz lw wr grxeoh lwv lqfrph lq derxw 551;8
|hduv1 Wkh 63( wdul￿ wr surwhfw pdqxidfwxulqj |lhogv d jurzwk udwh uhtxlulqj
691:< |hduv wr grxeoh lqfrph1 Wklv udqjh vxjjhvwv wkdw Mdsdqhvh srolf|/ dw
ohdvw xs wr wkh fxuuhqw ￿qdqfldo fulvlv/ kdv ehhq idluo| h￿hfwlyh dw hqfrxudjlqj
jurzwk dqg wkdw ￿jrrg shuirupdqfh￿ fdq eh xqgrqh e| ￿edg￿ srolf|1
716 Qruwk dqg Vrxwk Wudgh dqg Jurzwk
Nhhslqj lq plqg wkh fkdudfwhulvwlfv ri wkh vhfrqg zdyh ri joredol}dwlrq phq0
wlrqhg lq wkh lqwurgxfwlrq/ zh uhsruw rq wkh hpslulfdo uhvxowv ri Qruwk0Vrxwk
wudgh dqg jurzwk rewdlqhg e| Gdwwd dqg Prkwdgl +4<<<, xvlqj dq U)G
43Wklv srolf| lv wkh uhyhuvh ri wkh srolflhv sxuvxhg e| frxqwulhv lqfoxghg lq wkh Nuxjhu/
Vfkl￿ dqg Ydogh} v|qwkhvlv1 Wkhuh/ pdmru hpskdvlv zdv sodfhg rq wkh h￿hfwv ri lpsruw
vxevwlwxwlrq 0 lqgxvwuldol}dwlrq rq djulfxowxuh1 Wkh h￿hfwv ri wkhvh srolflhv rq jurzwk pd|
kdyh ehhq htxdoo| ghylvwdwlqj1
55edvhg prgho ri Qruwk 0 Vrxwk wudgh dqg jurzwk1 Wkh prgho lv vlplodu wr
wkh vwuxfwxuh ghslfwhg lq Iljxuh L1
Zkhq frxqwulhv duh v|pphwulf lq wkhlu whfkqlfdo nqrz0krz dqg kxpdq
fdslwdo hqgrzphqwv/ lw lv uhodwlyho| hdv| wr h{whqg U dqg JK wr d v|pphwulf
zruog dqg wkxv jhqhudol}h iurp lqqrydwlrq lq rqh frxqwu| wr lqqrydwlrq lq
pdq|/ dv lq Ulyhud0Edwl} dqg Urphu*v +4<<4 d/ e, Qruwk0Qruwk prghov1 Exw
zkhq nqrzohgjh lv wudqvihuuhg iurp wkh Qruwk wr wkh Vrxwk/ wkh v|pphwu|
euhdnv grzq ehfdxvh wkh Qruwk lqqrydwhv exw wkh Vrxwk lplwdwhv +Jurvvpdq
dqg Khospdq 4<<4d/ e> Khospdq 4<<6,1 Lq wkh devhqfh ri wklv dssduhqw
v|pphwu| ehwzhhq wkh Qruwk dqg wkh Vrxwk/ lw lv qhfhvvdu| wr fdswxuh wkh
plfurhfrqrplf vshfl￿flw| ri wkh ￿phfkdqlvp￿ ri whfkqrorj| wudqvihu1
Wkh ryhudoo hpslulfdo uhvxow lv wkdw wkh surfhvv ri lqqrydwlrq dqg lplwdwlrq
fdq ohdg wr jdlqv iurp wudgh rq erwk vlghv1 Zkloh lqqrydwlrq gulyhv jurzwk
lq wkh Qruwk/ wudgh khosv wr idflolwdwh wkh lqqrydwlrq surfhvv ixuwkhu1 Wklv
kdsshqv ehfdxvh/ dv wkh Qruwk ex|v pdqxidfwxuhg jrrgv iurp wkh Vrxwk lw
uhohdvhv vrph kxpdq fdslwdo iurp ￿qdo jrrg surgxfwlrq/ zklfk lv wkhq hp0
sor|hg lq uhvhdufk/ wkhuhe| ohdglqj wr kljkhu lqqrydwlrq1 Rq wkh rwkhu kdqg
lplwdwlrq fxwv grzq rq wkh wlph dqg frvw ri surgxfw ghyhorsphqw lq wkh
Vrxwk wkhuhe| ohdglqj wr kljkhu jurzwk1 Wkxv/ wudgh lv irxqg wr d￿hfw sur0
gxfwlylw| lq wkh iroorzlqj zd|v= +d, qhz cwhfkqrorjlfdoo| vxshulru* lpsruwhg
lqwhuphgldwh jrrgv frpsohphqw dqg hqkdqfh wkh surgxfwlylw| ri grphvwlf
uhvrxufhv/ +e, wudgh idflolwdwhv lplwdwlrq ri iruhljq whfkqrorj| dqg lwv dgds0
wdwlrq iru grphvwlf xvh/ dqg +f, wudgh udlvhv surgxfwlylw| ri clqqrydwlrq* dqg
clplwdwlrq*1
717 Iudphzrun dqg Uhvxowv
Wkh eurdg rxwolqh ri wklv phfkdqlvp lv rqh ri ￿ uhyhuvh hqjlqhhulqj￿ wkurxjk
zklfk wkh Vrxwk lplwdwhv Qruwkhuq whfkqrorj| xvlqj dq U)G w|sh phfkd0
qlvp dv lq Iljxuh 4/ zlwk h{fhswlrqv wr eh qrwhg odwhu1 ￿Qhz nqrzohgjh￿
lv hperglhg lq wkh whfkqrorj| lqwhqvlyh fdslwdo jrrgv &Er￿ surgxfhg e| wkh
dgydqfhg Qruwk1 Wkh Vrxwkhuq frxqwu| lpsruwv wkhvh surgxfwv dqg odwhu
xvhv ￿uhyhuvh hqjlqhhulqj￿ wr fuhdwh forqhv1 Wkh ohduqlqj wkdw wdnhv sodfh
xqghu wklv surfhvv ohdgv wr wkh dffxpxodwlrq ri d qhz nlqg ri nqrzohgjh l1h1
￿lplwdwlrq nqrzohgjh￿/ zklfk udlvhv wkh surgxfwlylw| ri wkh vrxwkhuq frxqwu|1
Wkh Qruwk kdv d frpsdudwlyh dgydqwdjh lq uhvhdufk dqg ghyhorsphqw
+U)G, dqg wkhuhiruh lv wkh uhjlrq wkdw lqqrydwhv1 Zh dvvxph wkdw wkh Vrxwk
56grhv qrw lqqrydwh/ dv lw lv fkhdshu iru wkh Vrxwk wr lplwdwh/ jlyhq lwv orz
surgxfwlylw| lq lqqrydwlrq dfwlylw|441
Erwk uhjlrqv duh fkdudfwhul}hg e| vhfwruv dsshdulqj lq Iljxuh 41 Wkh
uhvhdufk vhfwru lq wkh Qruwk surgxfhv ghvljqv iru qhz lqwhuphgldwh jrrgv zlwk
wkh khos ri kxpdq fdslwdo dqg wkh h{lvwlqj vwrfn ri nqrzohgjh ￿1 Lqqrydwlrq
lv fdswxuhg wkurxjk h{sdqglqj lqwhuphgldwh surgxfw ydulhw| &Er￿ lq wkh Qruwk
zklfk lv wkhq xvhg wr surgxfh grphvwlf ￿qdo jrrgv dqg h{sruwhg wr wkh
Vrxwk11 Lplwdwlrq uhsuhvhqwv wkh vw|ol}hg idfwv ri d vrxwkhuq frxqwu| wkdw
odfnv wkh uhvrxufhv wr lqyhvw lq wkh plqlpxp h!flhqw vfdoh wr frqgxfw edvlf
U)G/ exw kdv d vpdoo srro ri kxpdq fdslwdo zlwk d fdsdflw| wr hpxodwh
Qruwkhuq whfkqrorjlhv1
Gxh wr lwv uhodwlyh glvdgydqwdjh lq frqgxfwlqj edvlf uhvhdufk/ wkh Vrxwk0
huq frxqwu| lpsruwv whfkqrorj| lqwhqvlyh lqwhuphgldwh jrrgv &Er￿ iurp wkh
Qruwk/ h1j1/ d cqhz* jhqhudwlrq ri frpsxwhuv1 Wkh lplwdwlrq vhfwru wkhq
hpsor|v wkh vwrfn ri kxpdq fdslwdo lq wkh Vrxwk wr xqghuwdnh cuhyhuvh hq0
jlqhhulqj* wr xqudyho wkh whfkqrorj| hperglhg lq wkh Qruwkhuq jrrg/ dqg
wkxv fuhdwh qhz clplwdwhg ghvljqv* ￿ U1 Wkhvh ghvljqv duh wkhq xvhg e| wkh
lqwhuphgldwh jrrgv surgxfhuv wr surgxfh forqhv &7J￿|￿Er￿1 Ilqdoo|/ wkh pdq0
xidfwxulqj vhfwru/ zklfk xqolnh wkh Qruwk lv dvvxphg wr eh oderu0lqwhqvlyh/
ex|v wkh vrxwkhuq lqwhuphgldwh jrrgv dqg frpelqhv lw zlwk xqvnloohg oderu
wr surgxfh ￿qdo jrrgv lq wkh Vrxwk1 Wklv dvvxpswlrq lv frqvlvwhqw zlwk wkh
vwuxfwxuh ri wudgh phqwlrqhg e| Khospdq +4<<<, dqg Eodgzlq dqg Pduwlq
+4<<<,￿ dqg iroorzv iurp wkh idfw wkdw wkh Vrxwk lv kxpdq fdslwdo vfdufh1
Wkh pdqxidfwxulqj vhfwru lq wkh Vrxwk vhoov d sduw ri lwv rxwsxw grphvwl0
fdoo| dqg h{sruwv wkh uhvw wr wkh Qruwk/ wkxv forvlqj wkh prgho1 Dv lq wkh
Qruwk/ lplwdwlrq pxvw wdnh sodfh ehiruh lqwhuphgldwh fdslwdo ydulhw| fdq eh
surgxfhg1 Wkh htxlydohqw ri wkh Qruwk*v U)G surgxfwlrq ixqfwlrq lv wkh
lplwdwlrq ixqfwlrq





zkhuh Mr lv oderu doorfdwhg wr uhyhuhv hqjlqhhu lqwhuphgldwh fdslwdo lpsruwv
&?Er￿ iurp wkh Qruwk jlyhq wkh vwrfn ri lplwdwlrq nqrzohgjh U￿Wkxv/ jlyhq ￿ Uc
surgxfhuv ri &7J￿|￿Er￿ duh dovr suhvxphg wr eh prqrsrolvwlfdoo| frpshwlwlyh/
wkhuhe| jhqhudwlqj d uhqw vwuhdp wr uhpxqhudwh wkh frqvxpswlrq iruhjrqh
44Frqqroo| prghov wkh fdvh zkhuh wkh Vrxwk dovr lqqrydwhv1 Kh olnhqv wklv fdvh wr
Dgydqfhg Plfur Ghylfhv/ Lqf1 dqg Vdpvxqj zklfk ￿uvw uhyhuvhg hqjlqhhuhg dqg forqhg
Lqwho*v 6;9 dqg 7;9 fklsv lq wkh ;3*v dqg hduo| <3*v/ exw kdyh vlqfh ehjxq surgxflqj wkhlu
rzq plfursurfhvvru fklsv/ ￿uvw wkh N8 dqg qrz wkh N91
57wr fryhu wkh frvw ri rewdlqlqj sdwhqw uljkwv wr wkh lplwdwhg qhz ghvljq1 Dv
Jurvvpdq dqg Khospdq +4<<4f, srlqw rxw/ lplwdwlrq e| wkh vrxwkhuq frxqwu|
lv sur￿wdeoh xqghu fhuwdlq frqglwlrqv= Iluvw/ wkh hqirufhphqw ri sdwhqw uljkwv
vkrxog eh qrw wrr vwulfw wr pdnh lplwdwlrq surklelwlyho| h{shqvlyh> Vhfrqg/
pdqxidfwxulqj frvwv lq wkh lplwdwlqj frxqwu| pxvw eh vx!flhqwo| orz wr doorz
wkh lplwdwru wr fdswxuh pdunhw vkduh e| xqghusulflqj wkh ruljlqdo lqyhqwru1
Dq dgglwlrqdo dvvxpswlrq lv wkdw &7J￿|￿Er￿ lv qrw uh0h{sruwhg wr wkh Qruwk1
Wklv lv wuxh ri pdq| ghyhorslqj frxqwulhv zlwk odujh grphvwlf pdunhwv olnh
Lqgld dqg Eud}lo1 Zkdw h{sodlqv wklv ehkdylruB Lplwdwlrq jhqhudoo| rffxuv
zlwk d odj1 Dv wkh ctxdolw| odgghuv* prgho ri Jurvvpdq dqg Khospdq +4<<4e,
vxjjhvwv/ e| wkh wlph vrxwkhuq surgxfhuv vxffhvvixoo| lplwdwh dqg vwduw sur0
gxflqj wkh forqhv/ qruwkhuq frqvxphuv frxog kdyh pryhg wr qhzhu xsjudghv
ri wkh surgxfw1 Wklv lv hvshfldoo| wuxh lq wkh pdunhw iru frpsxwhuv/ zkhuh
d qhzhu jhqhudwlrq ri frpsxwhuv riwhq pdnhv wkh roghu ydulhwlhv revrohwh1
Pruhryhu frs|lqj/ lq ghyhorslqj frxqwulhv/ ri pdq| surgxfwv vxfk dv skdu0
pdfhxwlfdov/ uhsuhvhqwv lqiulqjhphqw ri lqwhoohfwxdo surshuw| uljkwv/ zklfk
pdnhv vdoh lq rwkhu pdunhwv loohjdo1 Ilqdoo|/ wkh frvw ri hqwu| lqwr wkh qruwk0
huq pdunhw/ vxfk dv wkh frvw ri dgyhuwlvlqj/ riwhq srvhv d vljql￿fdqw eduulhu
wr vrxwkhuq ￿upv1
Jlyhq wkh lpsolflw qdwxuh ri wkh vroxwlrq wr rxu v|vwhp/ vlpxodwlrqv zhuh
shuiruphg wr surylgh lqvljkwv lqwr wkh prgho*v vhqvlwlylw| wr lpsruwdqw uh0
odwlrqvklsv1 Iljxuh 5 vkrzv wkh uhodwlrqvkls ehwzhhq wkh frh!flhqw/ >/r i
kxpdq fdslwdo lq wkh Vrxwk/ dqg jurzwk udwh/ }rc lq wkh Vrxwk/ iru gl￿huhqw
ohyhov ri kxpdq fdslwdo hpsor|hg lq lplwdwlrq Mr￿ Wkh judsk vkrzv d srv0
lwlyh uhodwlrqvkls ehwzhhq > dqg }r1 Krzhyhu wklv h￿hfw lv vfdoh vhqvlwlyh dv
















Uhodwlrqvkls Ehwzhhq Jurzwk dqg Oderu Lqwhqvlw|
Ilqdoo| dqg prvw vljql￿fdqwo|/ wkh vwxg| vkrzv d srvlwlyh uhodwlrqvkls
ehwzhhq jurzwk lq wkh Qruwk dqg wkh Vrxwk1 Iljxuh 6 lqglfdwhv wklv uhod0
wlrqvkls1 Iurp Iljxuh 5/ zh kdyh ohduqhg wkdw dq lqfuhdvlqj vkduh ri kxpdq
fdslwdo lq wkh lplwdwlrq vhfwru ohdgv wr kljkhu jurzwk lq wkh Vrxwk1 Iljxuh
6/ ixuwkhu vxjjhvwv wkdw kljkhu vrxwkhuq jurzwk dovr lpsolhv d kljkhu jurzwk
lq wkh Qruwk11 Wklv frq￿upv/ shukdsv vxusulvlqjo|/ wkdw d srvlwlyh ihhgedfn
uhodwlrqvkls h{lvwv ehwzhhq wkh surfhvvhv ri lqqrydwlrq dqg lplwdwlrq/ dv lv













Uhodwlrqvkls Ehwzhhq Jurzwk lq wkh Qruwk dqg Jurzwk lq wkh Vrxwk
H￿hfwlyho|/ wudgh doorzv iru wkh vshfldol}dwlrq ri glylvlrq ri oderu lq Qruwk
lqqrydwlrq dqg Vrxwk lplwdwlrq1 Frqvhtxhqwo|/ wkh Qruwk jurzv pruh udslgo|
wkdq xqghu dxwdufk|1 Iru wkh Qruwk/ wudgh zlwk wkh Vrxwk uhohdvhv kx0
pdq fdslwdo iurp wkh pdqxidfwxulqj vhfwru +l1h1/ Edogzlq dqg Pduwlq*v gh0
lqgxvwuldol}dwlrq ri wkh Qruwk iurp oderu lqwhqvlyh pdqxidfwxuhv,/ zklfk fdq
eh doorfdwhg wr juhdwhu uhvhdufk dfwlylw|/ wkhuhe| ohdglqj wr kljkhu jurzwk1
D uhvxow wkdw vhhpv vxssruwhg e| fdvxdo revhuydwlrq wkdw iru h{dpsoh lq
wkh X1V1 rqh ri wkh odujhvw frqwulexwlqj idfwruv wr hfrqrplf jurzwk ryhu wkh
sdvw vhyhudo |hduv/ xqwlo wkh uhfhqw vorzgrzq/ fdph iurp lqfuhdvlqj h{sruwv
ri wkh lqqrydwlrq0lqwhqvlyh vhfwruv ri wkh X1V1 hfrqrp| +h1j1/ wkh frpsxwhu
lqgxvwu|, wr wkrvh uhjlrqv ri wkh zruog zlwk wkh juhdwhvw lplwdwlrq srwhqwldo/
+l1h1/ Edogzlq dqg Pduwlq*v uh0lqgxvwuldol}dwlrq ri wkh Vrxwk lq oderu lqwhqvlyh
pdqxidfwxuhv,1
5:Zh dovr ￿qg wkdw wkh surfhvv ri lplwdwlrq fxwv grzq wkh wlph dqg frvw
ri surgxfw ghyhorsphqw iru wkh Vrxwk/ wkhuhe| ohdglqj wr kljkhu jurzwk/
dv rqh zrxog h{shfw1 Ri frxuvh/ lpsruw vxevwlwxwlrq srolflhv lq wkh Vrxwk
gudvwlfdoo| uhgxfh lwv udwh ri jurzwk1 Dq lqwhuhvwlqj uhvxow iurp wkh vroxwlrq
ri edodqfhg jurzwk iru wkh Qruwk lv wkdw jurzwk lq wkh Qruwk lv vhqvlwlyh
wr wkh uhwxuqv wr kxpdq fdslwdo lq wkh lplwdwlrq surfhvv1 Dv orqj dv wkh
uhwxuqv wr kxpdq fdslwdo lq wkh Vrxwk/ lv ohvv wkdq rqh/ zklfk krogv xqghu
wkh dvvxpswlrq ri frqvwdqw uhwxuqv wr vfdoh/ d kljkhu B lv dvvrfldwhg zlwk
kljkhu jurzwk lq wkh Qruwk1 Dq lqwhuhvwlqj txhvwlrq wkdw pd| eh dvnhg wkhq
lv/ zkdw kdsshqv li wkh Vrxwk hqmr|v lqfuhdvlqj uhwxuqv wr kxpdq fdslwdo
lq lwv lplwdwlrq dfwlylw|1 Dowkrxjk wkh suhvhqw zrun grhv qrw dqvzhu wklv
txhvwlrq/ lw kdv ehhq qrwhg e| Jurvvpdq dqg Khospdq +4<<4f, wkdw wudgh
fdq ohdg wr d idoo lq wkh lqqrydwlrq udwh lq wkh kxpdq0fdslwdo ulfk Qruwk dv
wkh h!flhqf| ri lplwdwlrq lq wkh Vrxwk jrhv xs1
8 Hfrqrphwulf dqg Vhfwru Edvhg Vwxglhv
Wkh deryh wkuhh vwxglhv duh vwuxfwxudo prghov fdoleudwhg wr gdwd1 Dv vxfk/
wkh| kdyh d qrupdwlyh ru ￿pdnh eholhyh￿ ihdwxuh1 Lq wklv vhfwlrq/ zh eulh |
uhylhz uhvxowv iurp hfrqrphwulf prghov zklfk odfn wkhvh vwuxfwxudo ihdwxuhv
exw qhyhuwkhohvv vkhg oljkw rq jurzwk wudgh olqndjhv1
Wkh hfrqrphwulf vwxglhv ri wkh qhz jurzwk wkhru| uhodwh wr wkh txhvwlrq
ri U)G dqg jurzwk1 Ehfdxvh prvw ri wkhvh vwxglhv wdnh d furvv0frxqwu| wlph
vhulhv dssurdfk/ wkh txhvwlrq ri jurzwk txlfno| hqwdlov lqwhuqdwlrqdo frpsdu0
lvrqv ri jurzwk udwhv dqg ryhuodsv zlwk erwk wkh frqyhujhqfh ri jurzwk udwhv
dqg ghedwh rq wkh suhvhqfh dqg vrxufh ri whfkqrorjlfdo vslooryhuv451D w w k h
khduw ri doo wklv lv ri frxuvh lv wkh uroh ri lqwhuqdwlrqdo wudgh vlqfh lw lv wkurxjk
wudgh/ ru dw ohdvw vr dujxhg/ wkdw pxfk ri qhz nqrzohgjh vhhpv wr eh wudqv0
plwwhg1 Rxu ryhuylhz ri wklv olwhudwxuh ￿uvw shuwdlqv wr wkh eurdghu hfrqrp|1
Wkhq/ vlqfh djulfxowxuh lv udwkhu xqltxh/ zh surylgh d eulhi ryhuylhz ri wkh
hylghqfh rq wkh vrxufhv ri jurzwk lq djulfxowxuh*v idfwru surgxfwlylw| dqg
hylghqfh iru frqyhujhqfh1 Wkhvh vwxglhv doo ￿qg hylghqfh wkdw lv dw ohdvw
frqvlvwhqw zlwk ydulrxv dvshfwv ri wkh U)G prgho1
45Dq ryhuylhz dqg fulwtxh ri pdq| ri wkhvh vwxglhv lv surylgh e| Whpsoh +4<<<,1
5;814 Eurdghu Edvhg Hfrqrphwulf Vwxglhv
Dv kdv ehhq vkrzq/ wkh hqjlqh ri jurzwk lv U)G zklfk surgxfhv dq dffx0
pxodeoh/ qrq0ulydo dqg rqo| sduwldoo| h{foxgdeoh jrrg +nqrzohgjh,1 Wkxv
wkh ￿uvw hpslulfdo txhvwlrq lv zkhwkhu vxfk h￿hfwv fdq eh ghwhfwhg dv whfkqr0
orjlfdo vslooryhuv1 Dw wkh vhfwru ru lqgxvwu| ohyho/ hylghqfh iru odujh vslooryhu
h￿hfwv zdv irxqg e| Julolfkhv +4<<5, erwk zlwklq lqgxvwu| dqg djulfxowxuh1
Lq pdqxidfwxuhv/ Ehuqvwhlq dqg Qdglul +4<;;, dovr ￿qg wkdw qrw rqo| gr
rzq U)G h{shqglwxuhv orzhu rzq frvwv ri surgxfwlrq/ wkh| dovr vslooryhu wr
orzhu wkh frvw ri surgxfwlrq lq rwkhu ￿uhodwhg￿ lqgxvwulhv1 Jrslqdwk dqg Urh
+iruwkfrplqj, ￿qg vwurqj hylghqfh iru whfkqrorjlfdo vslooryhuv ehwzhhq U)G
lqyhvwphqwv lq sulpdu| djulfxowxuh dqg frvw uhgxfwlrqv lq irrg surfhvvlqj/
dqg vpdoohu whfkqrorjlfdo vslooryhuv ehwzhhq wkh fdwhjru| idup pdfklqhu|
dqg htxlsphqw/ dqg djulfxowxuh1
Dw wkh hfrqrp|0zlgh ohyho/ Idjhuehuj/ 4<;; ￿qgv iru RHFG wkdw lqyhvw0
phqw lq U)G d￿hfwv rzq frxqwu| jurzwk udwhv zkloh Olwfkhqehuj/ E￿bb￿￿
iru :7 frxqwulhv/ ￿qgv wkdw rzq U)G h{shqglwxuhv dovr d￿hfw wkh jurzwk
udwhv ri rwkhu frxqwulhv1 Rq wkh odwwhu srlqw/ vxssruw iru lqwhuqdwlrqdo U)G
vslooryhuv dprqj 54 RHFG frxqwulhv soxv Lvudlo lv irxqg e| Frh dqg Khos0
pdq/ E￿bbD￿1 Wkh| ￿qg wkdw wkh udwh ri uhwxuq rq rzq U)G lv qrw rqo| kljk
lq wkh shuiruplqj frxqwulhv/ exw wkdw vljql￿fdqw ehqh￿wv dovr dffuxh wr wkhlu
wudgh sduwqhuv1 Wkh| ixuwkhu dujxh wkdw wkh furvv0erughu vslooryhu h￿hfwv
duh vwurqjhu wkh pruh rshq dq hfrqrp| lv lq lwv wudgh zlwk frxqwulhv kdylqj
kljk ohyhov ri U)G fdslwdo vwrfn1
Dorqj vlplodu olqhv ri txhu|/ d sdqho vwxg| ri RHFG e| Sdun +4<<8, irxqg
wkdw sxeolf vhfwru h{shqglwxuhv gr kdyh vwurqjhu lqgluhfw h￿hfwv rq sulydwh
U)G wkurxjk jhqhudwlqj furvv0erughu vslooryhuv lqwr uhvhdufk1 Zdqj dqg [x
+4<<:, frqwlqxh wklv wkuxvw exw lqvwhdg ri xvlqj wrwdo lpsruwv dv fduulhuv ri
iruhljq whfkqrorjlfdo nqrzohgjh/ wkh| irfxv rq fdslwdo jrrgv lpsruwv1 Wkh|
￿qg vwurqj vslooryhu h￿hfwv dprqj wudglqj sdwwhuqv wr eh kljkhu wkh kljkhu
lv wkh sursruwlrq ri h{sruwlqj frxqwu| U)G lq fdslwdo jrrg lpsruwv1 H{0
whqglqj wkhlu hduolhu zrun Frh/ Khospdq dqg Kr￿pdlvwhu +4<<:, lqyhvwljdwh
wkh h{whqw ri wkh lqwhuqdwlrqdo vslooryhuv ri U)G iurp wkh lqgxvwuldo Qruwk
wr wkh ohvv ghyhorshg Vrxwk1 Wkhlu gdwd vxjjhvw wkdw wkh Qruwk dffrxqwv iru
derxw <5 shufhqw ri wrwdo zruog U)G h{shqglwxuhv1 Edvhg rq gdwd iru :: gh0
yhorslqj frxqwulhv/ wkh| irxqg hylghqfh wkdw U)G vslooryhuv iurp wkh Qruwk
wr wkh Vrxwk duh vxevwdqwldo dqg wkdw ￿d ghyhorslqj frxqwu|*v wrwdo idfwru
surgxfwlylw| lv odujhu wkh oduhjhu lv lwv iruhljq U)G fdslwdo vwrfn/ wkh pruh
5<rshq lw lv wr pdfklqhu| dqg htxlsphqw lpsruwv iurp wkh lqgxvwuldo frxqwulhv/
dqg wkh pruh hgxfdwhg lv lwv oderu irufh* +s1 468,1
Wkhvh vwxglhv ohqg vwurqj vxssruw wr wkh qrwlrq wkdw d frxqwu|*v vwrfn ri
nqrzohgjh ￿ lv qrw frvwohvvo| dffhvvleoh e| rwkhu frxqwulhv dqg wkdw wudgh lv
d pdmru yhklfoh ri rewdlqlqj dffhvv wr lw1 Dv wkh frvw ri pdlqwdlqlqj dffhvv wr
dqg wudglqj lq lghdv idoov/ jurzwk vkrxog dffhohudwh1 Lv wklv wkh skhqrphqd
zh duh h{shulhqflqj lq wkh vhfrqg zdyh ri joredol}dwlrqB Lq idfw wudgh ru lwv
devhqfh vkrxog h{sodlq zk| vrph frxqwulhv frqyhujh wr d frpprq ohyho ri shu
fdslwd lqfrph zkloh rwkhuv gr qrw1 Wklv ghedwh odujho| ehjdq zlwk wkh vlp0
soh furvv0vhfwlrqdo uhjuhvvlrqv ri Edxpro +4<;9, zkr dujxhg iru lqwhuqdwlrqdo
frqyhujhqfh1 Exw/ wkh ghedwh vrrq judgxdwhg lqwr pruh frpsoh{ hfrqrphw0
ulf vwxglhv lqfoxglqj wkrvh ri Gh Orqj +4<;;,/ Txdk +4<<6,/ Ehuqdug dqg
Gxuodxi +4<<8,/ Ehuqdug dqg Mrqhv +4<<9, dqg Eduur +4<<:,1 Prvw ri wkhvh
vwxglhv uhdfkhg wkh frqfoxvlrq wkdw wdnhq dv d zkroh wkh zruog hfrqrplhv
duh hlwkhu glyhujlqj ru wkh| duh frqyhujlqj lqwr ydulrxvo| jurxshg glyhujlqj
frqyhujhqfh foxev1 Frqqroo| +4<<:,/ xvlqj sdqho gdwd iru GFv dqg OGFv/
￿qgv d vljql￿fdqw uhodwlrqvkls ehwzhhq kljk whfkqrorj| lpsruwv iurp GFv dv
d vkduh ri JGS dqg grphvwlf lqqrydwlrq dqg lplwdwlrq1 Ixuwkhupruh/ vxfk
lpsruwv duh idu pruh lpsruwdqw wr OGFv wkdq wr GFv/ frqfoxglqj wkdw wudgh
dsshduv wr sod| dq lpsruwdqw uroh lq whfkqrorjlfdo gl￿xvlrq dqg/ lq wxuq/ frq0
glwlrqdo frqyhujhqfh/ hvshfldoo| iru ghyhorslqj frxqwulhv1 Lq d vlplodu ydqh/
Prkwdgl dqg Gdwwd +4<<;, dgrsw d wlph0vhulhv dssurdfk dqg ￿qg/ iru RHFG
frxqwulhv/ srvlwlyh rzq U)G h￿hfwv iru prvw frxqwulhv zkhuh frqyhujhqfh wr
wkh XV +dv d edvh frxqwu|, suhydlov1
Zkloh wklv olqh ri txhu| lv qrw zlwkrxw lwv fulwlfv/ h1j1/ Mrqhv +4<<8d,/
Whpsoh*v +4<<<, ￿uhdglqj ri wkh olwhudwxuh￿ ohdgv klp wr wkh frqfoxvlrq wkdw
￿11 srru frxqwulhv duh qrw fdwfklqj xs zlwk wkh ulfk/ 111 wkh Vrorz0Vzdq
prgho lv doprvw fhuwdlqo| fruuhfw lq dvvxplqj wkdw uhwxuqv wr sk|vlfdo fdslwdo
duh glplqlvklqj/ dqg 111 srolf| fdq kdyh d pdmru lpsdfw rq d frxqwu|*v ohyho
ri zhoiduh/ dqg 11 wkh zhoiduh h￿hfwv ri fkdqjhv lq U)G h{shqglwxuh fdq eh
odujh￿ +ss1 4840485,1
815 Hylghqfh Iurp Djulfxowxudo Edvhg Vwxglhv
Dv grfxphqwhg e| Kx￿pdq dqg Hyhqvrq +4<<6,/ Dovwrq/ Qruwrq dqg Sdugh|
+4<<8,/ dqg Dovwrq dqg Sdugh| +4<<9,/ pxfk ri wkh sdvw uhvhdufk h{shqgl0
wxuhv lq djulfxowxuh kdyh ehhq ri d sxeolf qdwxuh zlwk prvw vwxglhv uhsruwlqj
63dqqxdo udwhv ri uhwxuq zhoo lq h{fhvv ri 63 shufhqw shu dqqxp +Dovwrq/ hw
do 4<<<,1 Zkloh d qxpehu ri vwxglhv kdyh hvwlpdwhg wkh udwh ri jurzwk lq
XV djulfxowxudo wrwdo idfwru surgxfwlylw| +WIS, h1j1/ Edoo hw do/ 4<<:/ uhvxowv
iurp rxu rzq zrun duh frpsdudeoh dqg dsshdu lq Iljxuh 71
Wkh khljkw ri wkh eduv lqglfdwh wkh dyhudjh dqqxdo udwh ri jurzwk lq
sulpdu| djulfxowxudo WIS ryhu wkh lqglfdwhg shulrg1 Wkh dyhudjh ryhu wkh
hqwluh 4<7;0<4 shulrg lv derxw 516 shufhqw shu dqqxp1 Sxeolf dqg sulydwh
U)G vwrfn dffrxqw iru doprvw :3 shufhqw ri wkh jurzwk lq WIS rq dyhudjh
ryhu wkh shulrg1 Lqyhvwphqw lq sxeolf lqiudvwuxfwxuh zdv lpsruwdqw gxulqj wkh
hduolhu shulrgv zkhq uxudo hohfwul￿fdwlrq dqg wkh lqwhuvwdwh kljkzd| v|vwhp
zdv ehlqj h{sdqghg1 Lpsuryhphqwv lq wkh txdolw| ri pdwhuldo lqsxwv +erwk
txdolw| dqg ydulhw|, frqwulexwhg derxw ; shufhqw wr WIS jurzwk1
Lqvljkwv lqwr wkh h{whqw wr zklfk wkh vwrfn ri whfkqrorjlfdo nqrzohgjh
shuwdlqlqj wr djulfxowxuh lv dffhvvleoh e| rwkhuv pljkw eh johdphg iurp hyl0
ghqfh rq whfkqrorjlfdo vslooryhuv/ dqg frqyhujhqfh ri djulfxowxudo WIS dprqj
qdwlrqv1 Dsso|lqj d phwkrgrorj| vlplodu wr wkdw ri Ehuqvwhlq dqg Qdglul/
E￿bHH￿/ Jrslqdwk dqg Urh +iruwkfrplqj, ￿qg vwurqj hylghqfh wkdw wkh vwrfn
ri whfkqrorjlfdo nqrzohgjh shuwdlqlqj wr djulfxowxuh lv dffhvvleoh e| rwkhuv1
Lqgluhfw hylghqfh ri srvvleoh furvv0frxqwu| vslooryhu h￿hfwv lq djulfxowxuh/
fdq dovr eh johdphg iurp Sdun*v +4<<8, sdqho vwxg| ri RHFG zklfk irxqg
wkdw sxeolf vhfwru h{shqglwxuhv gr kdyh vwurqjhu lqgluhfw h￿hfwv rq sulydwh
U)G wkurxjk jhqhudwlqj furvv0erughu vslooryhuv lqwr uhvhdufk1 Vlqfh pxfk
ri djulfxowxudo U)G h{shqglwxuh kdv ehhq klvwulrqlfdoo| sxeolf/ wkh srvvlelo0
lw| dulvhv wkdw djulfxowxuh pd| kdyh ehhq uhvsrqvleoh iru d odujh frpsrqhqw
ri lqwhuqdwlrqdo U)G vslooryhuv1 Jlyhq wkh suhvhqfh ri wkh FJLDU v|vwhp/
dqg wkxv jlylqj wkh zruog dffhvv wr lwv vwrfn ri djulfxowxudo nqrzohgjh/ lw
zrxog eh vxusulvlqj li wkh jurzwk lq djulfxowxudo WIS dprqj qdwlrqv glg qrw
vkrz hylghqfh ri frqyhujhqfh461
Lq idfw/ d uhfhqw sdshu e| Pduwlq dqg Plwud +4<<<, surylghv wklv uhvxow1
Wkh| irfxv rq jurzwk lq djulfxowxudo WIS dqg qrq0djulfxowxudo WIS edvhg rq
gdwd iru ￿iw| frxqwulhv1 Wkh| ￿qg jurzwk lq djulfxowxudo WIS wr h{fhhg wkdw
ri wkh qrq0djulfxowxudo vhfwru/ dv glg Jrslqdwk dqg Urh +4<<:, iru wkh fdvh
ri wkh XV471 Wkh| wkhq vhdufk iru hylghqfh ri frqyhujhqfh e| uhjuhvvlqj wkh
udwlr ri WIS ri wkh l0wk frxqwu| wr XV WIS rq frxqwu| vshfl￿f gxpplqhv dqg
46Ri frxuvh/ jurzwk lq wkh surgxfwlylw| ri dq| idfwru hpsor|hg lq djulfxowxuh vkrxog
ydu| dfurvv frxqwulhv/ dv Fudlj hw do +4<<:, ￿qg/ dqg pd| qrw h{klelw frqyhujhqfh vlqfh
djulfxowxuh pxvw frpshwh iru hfrqrp|0zlgh uhvrxufhv zlwk rwkhu vhfwruv1
47Lq wkh U)G jurzwk prgho glvfxvvhg deryh/ doo vhfwruv jurz dw wkh vdph udwh1
64d frpprq wlph wuhqg1 Iru wkh fdvh ri djulfxowxuh/ wkh| ￿qg d qhjdwlyh dqg
kljko| vljql￿fdqw wlph wuhqg frh!flhqw zklfk vxjjhvwv devroxwh frqyhujhqfh1
Wkh udwh ri frqyhujhqfh lv derxw 43 shufhqw shu |hdu1 Wkxv/ iru wkh fdvh
ri djulfxowxuh wkh vwrfn ri whfkqlfdo nqrzohgjh dsshduv dffhvvleoh wr rwkhu
frxqwulhv/ exw wkh vshhg wr zklfk wklv nqrzohgjh fdxvhv d forvlqj ri wkh jds
ehwzhhq dgydqfhg dqg ohvv ghyhorshg frxqwulhv lv uhodwlyho| vorz1
Krzhyhu/ jurzwk lq uhdo XV sxeolf uhvhdufk h{shqglwxuhv lq djulfxowxuh
kdv ghfolqhg iurp d ￿yh0|hdu prylqj dyhudjh ri ryhu 9 shufhqw lq wkh odvw
kdoi ri wkh 4<83v wr yluwxdoo| qr jurzwk lq wkh plg 4<<3v/ Dovwrq dqg Sdugh|
+4<<9,/ zkloh wkh ohyho ri sulydwh XV h{shqglwxuhv rq djulfxowxudo U)G eh0
jdq wr h{fhhg wkh ohyho ri sxeolf h{shqglwxuhv lq wkh plg 4<:3v +Prvfklql
dqg Odsdq/ 4<<:,1 Wklv wuhqg wrzdugv lqfuhdvhg sulydwl}lqj lv dovr rffxu0
ulqj lq rwkhu RHFG frxqwulhv/ zkloh wkh lq xhqfh ri qrqidup jurxsv kdv
whqghg wr eurdghq wkh sxeolf uhvhdufk djhqgd wr lqfoxgh frqvhuydwlrq dqg
hqylurqphqwdo lvvxhv Dovwrq dqg Sdugh| +4<<<,1
Frqfrplwdqw zlwk wkh lqfuhdvh lq sulydwh djulfxowxudo U)G h{shqglwxuhv
lq wkh XV kdv ehhq wkh hphujhqfh ri sudfwlfdo elrwhfkqrorj| surwrfrov iru
fuhdwlqj wudqvjhqlf sodqwv dqg wkh lqfuhdvhg delolw| wr surwhfw lqwhoohfwxdo
surshuw| lq sodqw lqqrydwlrqv1 Shukdsv wkh prvw reylrxv duhd ri udslg lqqr0
ydwlrq dv ehhq wkh vxsso|lqj lpsuryhg sodqw ydulhwlhv e| wkh sulydwh vhfwru1
DjuHyr/ Qryduwlv/ GxSrqw dqg Prqvdqwr kdyh ehhq dprqj wkh ihz ohdg0
lqj ￿upv wr kdyh lqwurgxfhg jhqhwlfdoo| prgl￿hg +JP, vhhgv1 Wud{ohu hw do
+4<<<, uhsruw wkdw d wrwdo ri 84 JP duwlfohv48c kdyh ehhq dssuryhg/ ru kdyh
dssurydo shqglqj dv ri Pd|/ 4<<<1 Wkh| lqglfdwh wkdw khuelflgh wrohudqfh
lv wkh hyhqw wkdw kdv uhfhlyhg wkh prvw dssurydov zlwk 53/ iroorzhg e| lqvhfw
uhvlvwdqw ydulhwlhv iru frwwrq/ vr|ehdqv dqg pdl}h1 Wkh lqfuhdvhg lqwhoohfwxdo
surwhfwlrq iru vh{xdoo| uhsurgxfhg sodqwv lv surylghg e| wkh Sodqw Ydulhw|
Surwhfwlrq Dfw ri 4<:3 lq wkh irup ri ￿surwhfwlrq fhuwl￿fdwhv1￿ Dowkrxjk wkh
fhuwl￿fdwhv duh qrw sdwhqwv/ wkh 4<<8 Vxsuhph Frxuw ghflvlrq uhvwulfwlqj wkh
iduphu*v uljkw wr uhvhoo surwhfwhg vhhgv judqwv fhuwl￿fdwhv wkh vwdwxv ri xwlolw|
sdwhqwv +Ixjolh hw do,1 Rwkhu ghyhorsphqwv dlphg dw surwhfwlqj elrwhfkqro0
rj| lqqrydwlrqv vwduwhg zlwk wkh 4<;3 Vxsuhph Frxuw ghflvlrq lq Gldprq
y1 Fkdnudeduw| zklfk zdv uhlqirufhg ex| d 4<;8 Sdwhqw dqg Wudghpdun Ri0
￿fh uxolqj zklfk hvvhqwldoo| surylgh surwhfwlrq iru jhqhwlfdoo| prgl￿hg sodqv1
Wkh 4<<7 WULSV djuhhphqw ri wkh Xuxjxd| Urxqg ri JDWW khosv wr jore0
dol}h surwhfwlrq1
48D xqltxh jhqh0furs frpelqdwlrq lv uhihuuhg wr dv dq ￿duwlfoh1￿
65Hpslulfdo hylghqfh rq krz sdwhqw surwhfwlrq lv olnho| wr d￿hfw wkh sdw0
whuq ri wudgh whqgv lq sdwhqhg jrrgv whqgv wr irfxv rq zkhwkhu vwuhqjwkhqlqj
lqwhoohfwxdo surshuw| uljkwv ohdgv wudgh h{sdqvlrq ehfdxvh ri wkh surshuw|
uljkwv surylghg e| surwhfwlrq/ ru wr wudgh frqwudfwlrq gxh wr lqfuhdvhg pdu0
nhw srzhu +Pdvnxv dqg Shqxeduwl/ 4<<;,1 Vplwk +4<<<,/ xvlqj d judylw|
prgho iudphzrun/ ￿qgv wkdw zhdn sdwhqw uljkwv lq dq lpsruwlqj frxqwu| duh
d eduulhu wr XV h{sruwv/ exw rqo| wr frxqwulhv wkdw srvh d vwurqj wkuhdw ri lp0
lwdwlrq1 Vkh ￿qgv wkdw sdwhqw uljkwv hqkdqfh pdunhw srzhu ri XV h{sruwhuv lq
frxqwulhv zkhuh wkh wkuhdw ri lplwdwlrq lv zhdn1 Ryhudoo/ vkh frqfoxghv wkdw
wkh pdjqlwxgh ri wkh XV h{sruw uhvsrqvh wr vwurqjhu sdwhqw uljkwv vwdqgdugv
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9 Frqfoxvlrqv
Wkh uhfxuulqj wkhph ri wkh qhz jurzwk wkhrulhv kdv ohdg wr wkh irfxvlqj ri
dwwhqwlrq rq wkh uroh ri qhz nqrzohgjh/ krz lw lv surgxfhg/ krz lw dffx0
pxodwhv/ dqg krz lwv lpsdfwv rq jurzwk1 Joredol}dwlrq ri fdslwdo pdunhwv/
66lqwhuqdwlrqdo wudgh/ kxpdq fdslwdo dqg wkh ghfolqh lq wkh frvwv ri wudgh lq
lghdv kdyh ehhq wkh sulpdu| yhklfoh iru wkh gl￿xvlrq ri wklv nqrzohgjh1 Erwk
vwuxfwxudo0hpslulfdo dqg hfrqrphwulf vwxglhv frq￿up wkh fhqwudo uroh ri U)G
lq wkh hfrqrp| dqg wkh fhqwudo uroh ri wudgh lq lwv gl￿xvlrq1 Wudgh dovr wlhv
lq wkh qhz jurzwk wkhru| zlwk wkh frqyhujhqfh ghedwh dv lw lv wkh yhklfoh e|
zklfk vxfk frqyhujhqfh pljkw pdwhuldol}h1
Wudgh lq djulfxowxuh rffxslhv d sduwlfxoduo| idvflqdwlqj uroh lq doo wklv1
Wklv lv ehfdxvh dgydqfhv lq elr0whfkqrorj| kdyh phdqw wkdw lq lwv vhfrqg
zdyh ri joredol}dwlrq/ djulfxowxuh kdv ehjxq wr hyroyh iurp lwv fodvvlf uroh dv
wkh sulpdu| frpprglw| h{sruw wkdw fkdudfwhul}hg lw lq wkh ￿uvw zdyh/ wr dq
U)G edvhg frpprglw| \hw lqqrydwlrqv lq elr0whfkqrorj| duh wdnlqj sodfh
lq dq lqfuhdvlqjo| sulydwl}hg irup/ dowhulqj djulfxowxuh*v klvwrulfdoo| sxeolfo|
edvhg ri U)G sdwwhuq1 Zkdw grhv wklv qhz dqg hphujlqj slfwxuh lpso|
iru wkh sdwwhuq ri wudgh lq djulfxowxuhB Douhdg| wudgh lq elr0whfkqrorj|0
edvhg djulfxowxudo surgxfwv vkrzv fkdudfwhulvwlfv wkdw duh kljko| xqxvxdo iru
djulfxowxuh exw pruh frpprq lq lqgxvwu|1 Iru h{dpsoh/ frpsdqlhv vxfk
dv Prqvdqwr glvdoorz uhvhhglqj ri elr0whfkqrorj|0edvhg surgxfwv xsrq h{0
sruwv/ ru hovh lqvhuw frghv iru qrq0uhjhqhudwlrq lqwr wkh surgxfw jhqhv1 Dw
wkh gdzq ri wkh qhz ploohqqld wkh ulvh ri ￿nqrzohgjh0edvh djulfxowxuh￿ kdv
phdqw wkdw wkh lqvwlwxwlrqv dqg uhjxodwlrqv vxuurxqglqj djulfxowxudo lqqryd0
wlrq dqg wudgh duh lq wkh surfhvv ri gudpdwlf fkdqjhv1 Pdq| pruh fkdqjhv
zloo h{shfwhg lq wkh qhdu ixwxuh1 Qhyhuwkhohvv/ gxh wr wkhlu qrq0ulydo dqg
rqo| sduwldoo| h{foxgdelolw| qdwxuh/ wudgh lq lghdv dqg wkh vshfldol}dwlrq dqg
glylvlrq ri oderu lq wkhlu surgxfwlrq dprqj frxqwulhv lq wkh zruog zloo xq0
olnho| uhvhpeoh wkh sdwwhuq vhhq iru rwkhu frpprglwlhv1
67UHIHUHQFHV
Djklrq/ S1 dqg S1 Krzlww1 Hqgrjhqrxv Jurzwk Wkhru|1 PLW Suhvv/ 4<<;
Dkpdg/ V ￿Rq Wkh Wkhru| ri Lqgxfhg Lqyhqwlrq1￿ Wkh Hfrqrplf Mrxuqdo/
4<99/ Yro1 O[[YL+635,=677068:
Dovwrq/ M1 P1/ J1 Z1 Qruwrq/ dqg S1 J1 Sdugh|1 Vflhqfh Xqghu Vfduflw|=
Sulqflsohv dqg Sudfwlfh ri Djulfxowxudo Uhvhdufk Hydoxdwlrq dqg Sulru0
lw| Vhwwlqj1 Lwkdfd Q\= Fruqhoo Xqly1 Suhvv/ 4<<81
Dovwrq/ M1 P1/ dqg S1 J1 Sdugh|1 Pdnlqj Vflhqfh Sd|= Wkh Hfrqrplfv ri
Djulfxowxudo U)G Srolf|1 Zdvklqjwrq GF= DHL Suhvv/ 4<<91
Dovwrq/ M1 P1/ S1 J1 Sdugh| dqg Y1 K1 Vplwk1 ￿Lqvwlwxwlrqdo Lqqrydwlrq lq
Sxeolf Djulfxowxudo U)G1￿ Fkrlfhv/ Vhfrqg Txduwhu/ 4<<<=6706:
Edogzlq/ U1 H1 dqg P1 Sklolssh1 ￿Wzr Zdyhv ri Joredol}dwlrq= Vxshu￿fldo
Vlplodulwlhv/ Ixqgdphqwdo Gl￿huhqfhv1￿ QEHU Zrunlqj Sdshu 9<37/
Mdq1 4<<<1
Edoo/ H1 Y1/ Mhdq0Fkulvwrskh Exuhdx/ U1 Qhkulqj/ dqg D1 Vrpzdux1￿Djulfxowxudo
Surgxfwlylw| Uhylvlwhg1￿ Dphulfdq Mrxuqdo ri Djulfxowxudo Hfrqrplfv
:< +Qry1 4<<:,=4378043961
Eduur/ U1 M1 dqg [dylhu Vdod0L0Pduwlq1 Hfrqrplf Jurzwk/ 4<<8/ PfJudz
Kloo1
Eduur/ U1 M1 Ghwhuplqdqwv ri Hfrqrplf Jurzwk= D Furvv0Frxqwu| Hpslulfdo
Vwxg|/ 4<<:/ PLW suhvv/
Edxpro/ Z1 dqg H1 Zroi1 ￿Surgxfwlylw| Jurzwk/ Frqyhujhqfh/ dqg Zhoiduh=
Uhso|1￿ Dphulfdq Hfrqrplf Uhylhz/ Ghfhpehu 4<;;/ :;=44880448<
Ehuqdug/ V1 dqg D1 Gxuodxi1 ￿Frqyhujhqfh lq Lqwhuqdwlrqdo Rxwsxw1￿ Mrxu0
qdo ri Dssolhg Hfrqrphwulfv/ 4<<8/ 43= <:043;1
Ehuqdug/ V1 dqg F1 Mrqhv/ ￿Surgxfwlylw| Dfurvv Lqgxvwulhv dqg Frxqwulhv=
Wlph Vhulhv Wkhru| dqg Hylghqfh1￿ Wkh Uhylhz ri Hfrqrplfv dqg
Vwdwlvwlfv/ 4<<9/ ::= 46804791
68Ehuqvwhlq M1 L dqg P1 L1 Qdglul1 ￿Lqwhulqgxvwu| U)G Vslooryhuv/ Udwhv ri
Uhwxuq dqg Surgxfwlrq lq Kljk0Whfk Lqgxvwulhv1￿ Dphulfdq Hfrqrplf
Uhylhz/ :;+5,=75<07671
Fdvv/ G1 ￿Rswlpxp Jurzwk lq dq Djjuhjdwlyh Prgho ri Fdslwdo Dffxpx0
odwlrq/￿ Uhylhz ri Hfrqrplf Vwxglhv/ 65+Mxo|,/ 4<98=56605731
Frh/ G1 dqg H1 Khospdq1 ￿Lqwhuqdwlrqdo U)G Vslooryhuv1￿ Hxurshdq Hfr0
qrplf Uhylhz 6<+Pd|,/ 4<<8=;8<0;;:1
Frh/ G1/ H1 Khospdq dqg D1 Kr￿pdlvwhu1 ￿Qruwk0Vrxwk U)G Vslooryhuv1￿
Wkh Hfrqrplf Mrxuqdo 43:+Mdq1,/ 4<<:=467047<1
Frqqroo|/ P1 S1 ￿Wkh Gxdo Qdwxuh ri Wudgh= Phdvxulqj Lwv Lpsdfw rq Lpl0
wdwlrq dqg Jurzwk/￿ Ihghudo Uhvhuyh Edqn ri Qhz \rxu Vwd￿ Uhsruwv
Qr1 77/ Dxjxvw 4<<;1
Fudlj/ E1 M1/ S1 J1 Sdugh|/ dqg M1 Urvherrp1 ￿Lqwhuqdwlrqdo Surgxfwlylw|
Sdwwhuqv= Dffrxqwlqj iru Lqsxw Txdolw|/ Lqiudvwuxfwxuh/ dqg Uhvhdufk1￿
Dphulfdq Mrxuqdo ri Djulfxowxudo Hfrqrplfv :< +Qry1 4<<:,=43970
43:91
Gdwwd/ D1 dqg K1 Prkwdgl1 ￿Hqgrjhqrxv Lqqrydwlrq/ Lplwdwlrq dqg Jurzwk
lq Qruwk0Vrxwk Wudgh1￿ Zrunlqj Sdshu/ Ghsw1 ri Hfrqrplfv/ Xqly1 ri
Zlvf1/ Plozdxnhh/ Mxo| 4<<<1
Gh Orqj/ M1 ￿Surgxfwlylw| Jurzwk/ Frqyhujhqfh/ dqg Zhoiduh= Frpphqw1￿
Dphulfdq Hfrqrplf Uhylhz/ Ghfhpehu 4<;;/ :;= 446;04487
Gldr/ [1/ H1 Hoedvkd/ W1 Urh dqg H1 \hogdq1 ￿D G|qdplf FJH Prgho= Dq
Dssolfdwlrq ri U)G0Edvhg Hqgrjhqrxv Jurzwk Wkhru|/￿ Hfrqrplf
Ghyhorsphqw Fhqwhu Zrunlqj Sdshu <904/ Ghsw1 ri Hfrq1 dqg Ghsw1
ri Dssolhg Hfrq1/ Xqly1 ri Plqq1/ Pd| 4<<91
Gldr/ [1 dqg W1 Urh1 ￿D G|qdplf FJH Prgho ri U)G Edvhg Jurzwk lq
wkh X1V1 Hfrqrp|= Dq H{shulphqw Xvlqj wkh Qhz Jurzwk Wkhru|/￿
lq W1 Urh hg1 Lpsolfdwlrqv ri wkh Qhz Jurzwk Wkhru| wr Djulfxowxudo
Wudgh Uhvhdufk dqg Wudgh Srolf|/ Surfhhglqjv ri d Frqihuhqfh ri wkh
Lqwhuqdwlrqdo Djulfxowxudo Wudgh Uhvhdufk Frqvruwlxp/ Dsulo 4<<:=<60
4631
69Gldr/ [1/ W1 Urh dqg H1 \hogdq1 ￿Vwudwhjlf Srolflhv dqg Jurzwk= Dq Ds0
solhg Prgho ri U)G Gulyhq Hqgrjhqrxv Jurzwk1￿ iruwkfrplqj lq wkh
Mrxuqdo ri Ghyhorsphqw Hfrqrplfv1
Ilqgod|/ U ￿Jurzwk dqg Ghyhorsphqw lq Wudgh Prghov￿ lq U1 Z1 Mrqhv
dqg S1 E1 Nhqhq/ hgv1 Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro1 4/
Qruwk0Kroodqg/ Dpvwhugdp/ 4<;7= 4;805691
Ixjolh/ N1/ F1 Norw}/ dqg P1 Jloo1 ￿Lqwoohfwxdo Surshuw| Uljkwv Hqfrxu0
djh Sulydwh Lqyhvwphqw lq Sodqw Euhhglqj1￿ Fkrlfhv +Iluvw Txduwhu/
4<<9,=550561
Jrslqdwk/ P1 dqg W1 Urh1 ￿U)G Vslooryhuv= Hylghqfh iurp X1V1 Irrg Sur0
fhvvlqj/ Idup Pdfklqhu| dqg Djulfxowxuh1￿ Iruwkfrplqj lq Hfrqrplfv
ri Lqqrydwlrq dqg Qhz Whfkqrorj|1
Jrslqdwk/ P1 dqg W1 Urh1 ￿Vrxufhv ri Vhfwrudo Jurzwk lq dq Hfrqrp|
Zlgh Frqwh{w= Wkh Fdvh ri X1V1 Djulfxowxuh1￿ Mrxuqdo ri Surgxfwlylw|
Dqdo|vlv/ 4<<:/ ;=5<606431
Jrslqdwk/ P1 dqg W1 Urh1￿Frpshwlwlyhqhvv ri X1V1 Irrg Surfhvvlqj= Ehq0
h￿wv iurp Sulpdu| Djulfxowxuh￿ Dphulfdq Mrxuqdo ri Djulfowxudo Hfr0
qrplfv/ :;+Qry1 4<<9,=4377043881
Julolfkhv/ ]1 ￿Wkh Vhdufk iru U)G Vslooryhuv1￿ Vfdqglqdyldq Mrxuqdo ri
Hfrqrplfv/ 4<<5/ <7 +Vxssohphqw,= 5<07:
Jurvvpdq/ J1 P1 dqg H1 Khospdq1￿Hqgrjhqrxv Surgxfw F|foh1￿ Hxurshdq
Hfrqrplf Uhylhz/ 69/ 4<<4d= 56:059:1
Jurvvpdq/ J1 P1 dqg H1 Khospdq1￿Txdolw| Odgghuv dqg Surgxfw F|fohv1￿
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 439/ 4<<4e=88:08;:
Jurvvpdq/ J1 P1 dqg H1 Khospdq1 Lqqrydwlrq dqg Jurzwk lq wkh Joredo
Hfrqrp|/ Wkh PLW Suhvv/ Fdpeulgjh Pdvv1/ 4<<4f1
Kd|dpl/ \1 dqg Y1 Z1 Uxwwdq1 Djulfxowxudo Ghyhorsphqw= Dq Lqwhuqdwlrqdo
Shuvshfwlyh/ Mrkqv Krsnlqv/ 4<:4
6:Khospdq/ H1 ￿Lqwhuqdwlrqdo Wudgh lq Wkh Suhvhqfh ri Surgxfw Gl￿huhqwl0
dwlr/ Hfrqrplhv ri Vfdoh/ dqg Lpshuihfw Frpshwlwlrq= D Fkdpehuolq0
Khfnvfkhu0Rkolq Dssurdfk/￿ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<;4/
44=63806731
Khospdq/ H1 ￿Lqqrydwlrq/ Lplwdwlrq dqg Lqwhoohfwxdo Surshuw| Uljkwv1￿ Hfrqr0
phwulfd/ 94+9,/ 4<<6=457:045;31
Khospdq/ H1 ￿Wkh Vwuxfwxuh ri Iruhljq Wudgh1￿ Mrxuqdo ri Hfrqrplf Shu0
vshfwlyhv/ 7+5,/ 4<<<+Vsulqj,=45404771
Kx￿pdq/ Z1 H1 dqg U1 H Hyhqvrq1 Vflhqfh dqg Djulfxowxuh= D Orqj0Whup
Shuvshfwlyh1 Dphv LD=Lrzd Vwdwh Xqly1 Suhvv/ 4<<61
Mrqhv/ Fkduohv L1 Lqwurgxfwlrq wr Hfrqrplf Jurzwk/ Qruwrq sxe1/ 4<<;1
Mrqhv/ F1 L1 ￿Wlph Vhulhv Whvwv ri Hqgrjhqrxv Jurzwk Prghov1￿ Txduwhuo|
Mrxuqdo ri Hfrqrplfv 4<<8/ 443= 7<80858
Nuxhjhu/ D1 R1 D V|qwkhvlv ri wkh Srolwlfdo Hfrqrp| lq Ghyhorslqj Frxq0
wulhv/ Wkh Srolwlfdo Hfrqrp| ri Djulfxowxudo Sulfh Srolf|/ Yro1 8/ Mrkqv
Krsnlqv/ 4<<51
Nrrspdqv/ W1 F1 ￿Rq wkh Frqfhsw ri Rswlpdo Hfrqrplf Jurzwk1￿ lq Wkh
Hfrqrpfhwulf Dssurdfk wr Ghyhorsphqw Sodqqlqj/ Dpvwhugdp/ Qruwk0
Kroodqg/ 4<981
Nuxjpdq/ S1 ￿Vfdoh Hfrqrplhv/ Surgxfw Gl￿huhqwldwlrq/ dqg wkh Sdwwhuq
ri Wudgh/￿ Dphulfdq Hfrqrplf Uhylhz 4<;3/ :3=<830<8<1
Nuxjpdq/ S1 ￿Lqfuhdvlqj Uhwxuqv/ Lpshuihfw Frpshwlwlrq dqg Wkh Srvl0
wlyh Wkhru| ri Lqwhuqdwlrqdo Wudgh/￿ lq J1 Jurvvpdq dqg N1 Urjr￿/
hgv1 Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro1 LLL/ Qruwk0Kroodqg/
Dpvwhugdp/ 4<<8=4577045:91
Pduwlq/ Z1 dqg G1 Plwud1 ￿Surgxfwlylw| Jurzwk dqg Frqyhujhqfh lq Djul0
fxowxuh dqg Pdqxidfwxulqj1￿ Mxo|/ 4<<< Iruwkfrplqj dv d Zruog Edqn
Srolf| Zrunlqj Sdshu1
Pdvnxv/ N1 H1/ dqg P1 Shqxeduwl/ ￿Krz Wudgh0Uhodwhg Duh Lqwhoohfwxdo
Surshuw| UljkwvB1￿ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv1 4<<;/ 6<=
55:057;1
6;Phufhqlhu/ M1 ￿Fdq *4<<5* Uhgxfh Xqhpsor|phqw lq HxurshB Rq Zhoiduh
dqg Hpsor|phqw H￿hfwv ri Hxrush*v Pryh wr d Vlqojh Pdunhw/￿ Mrxuqdo
ri Srolf| Prgholqj/ 4<<8 4: +4,/ 406:1
Prvfklql/ J1 dqg K1 Odsdq1 ￿Lqwhoohfwxdo Surshuw| Uljkwv dqg wkh Zho0
iduh H￿hfwv ri Djulfxowxudo U)G1￿ Dphulfdq Mrxuqdo ri Djulfxowxudo
Hfrqrplfv1 :< +Qry1 4<<:,=455<045751
Prkwdgl K1 dqg D1 Gdwwd1 ￿Frqyhujhqfh dqg Whfkqrorjlfdo Vslooryhuv= D
Wlph0Vhulhv Dssurdfk1￿ Zrunlqj Sdshu/ Ghsw1 ri Hfrqrplfv/ Xqly1 ri
Zlvf1/ Plozdxnhh/ Mxo| 4<<;1
Qhovrq U1 U1 dqg K1 Sdfn1 ￿Wkh Dvldq Pludfoh dqg Prghuq Jurzwk Wkh0
ru|1￿ Vfkrro ri Lqwhuqdwlrqdo dqg Sxeolf D￿dluv/ Froxpeld Xqly1 dqg
Vfkrro ri Sxeolf sodqqlqj dqg Jyrhuqphqw/ Xqyl1 ri Shqq1/ Plphr1
4<<:
Vplwk/ S1 ￿Duh Zhdn Sdwhqw Uljkwv d Eduulhu wr XV H{sruwvB￿ 14 < < < /
7;=48404::1
Sdun/ Z1 ￿Lqwhuqdwlrqdo U)G Vslooryhuv dqg RHFG Hfrqrplf Jurzwk1￿
Hfrqrplf Lqtxlu|/ 4<<8/ [[[LLL= 8:408<4
Txdk/ G1 ￿Hpslulfdo Furvv0Vhfwlrq G|qdplfv lq Hfrqrplf Jurzwk1￿ Hx0
urshdq Hfrqrplf Uhylhz/ 4<<6/ 6:= 7590767
Udpvh|/ I1 ￿D Pdwkhpdwlfdo Wkhru| ri Vdylqj/￿ Hfrqrplf Mrxuqdo 6;+Ghf1,/
4<5;=876088<1
Ulyhud0Edwl}/ O1 D1 dqg S1 Urphu1 ￿Hfrqrplf Lqwhjudwlrq dqg Hqgrjhqrxv
Jurzwk/￿ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 4<<4d/ 439+5,=86508881
Ulyhud0Edwl}/ O1 D1 dqg S1 Urphu1 ￿Lqwhuqdwlrqdo Wudgh zlwk Hqgrjhqrxv
Whfkqrorjlfdo Fkdqjh1￿ Hxurshdq Hfrqrplf Uhylhz 68+5,/ 4<<4e
=86508881
Urphu/ S1 ￿Hqgrjhqgrxv Whfkqrorjlfdo Fkdqjh/ Mrxuqdo ri Srolwlfdo Hfrq0
rp|/ <;+8,/ 4<<3= V:40V4351
Urphu/ S1 ￿Wzr Vwudwhjlhv iru Hfrqrplf Ghyhorsphqw= Xvlqj Lghdv dqg
Surgxflqj Lghdv1￿ O1 Vxpphuv dqg V1 Vkdk/ hgv1/ Surfhhglqjv ri wkh
6<Zurog Edqn Dqqxdo Frqihuhqfh rq Ghyhorsphqw Hfrqrplfv4<<5/ Wkh
Zruog Edqn/ Zdvklqjwrq1 GF
Uxwwdq/ Y1 Z1 ￿Jurzwk Hfrqrplfv dqg Ghyhorsphqw Hfrqrplfv= Zkdw
Vkrxog Ghyhorsphqw Hfrqrplvwv Ohduq +Li Dq|wklqj, Iurp wkh Qhz
Jurzwk Wkhru|1￿ Hfrqrplf Ghyhorsphqw Fhqwhu Zrunlqj Sdshu <;07/
Ghsw1 ri Hfrq1 dqg Ghsw1 ri Dssolhg Hfrq1/ Xqly1 ri Plqq1/ Dsulo
4<<;1
Vdfkv/ M1 G1/ dqg Dqguhz Zduqhu1 ￿Hfrqrplf Uhirup dqg wkh Surfhvv ri
Joredo Lqwhjudwlrq1￿ Eurrnlqjv Sdshuv ri Hfrqrplf Dfwlylw|/ Dxjxvw
4<<8/ +4,=40<81
Vplwk/ D1 ￿Fdslwdo Wkhru| dqg Wudgh Wkhru|1￿ lq U1 Z1 Mrqhv dqg S1
E1 Nhqhq/ hgv1 Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro1 4/ Qruwk0
Kroodqg/ Dpvwhugdp/ 4<;7= 5<30654
Vplwk/ Sdphod1 ￿Duh Zhdn Sdwhqw Uljkwv d Eduulhu wr XV H{sruwvB￿ Mrxu0
qdo ri Lqwhuqdwlrqdo Hfrqrplfv1 4<<</ 7;=48404::1
Vwljolw}/ M1 H1 ￿Vrph Ohvvrqv iurp wkh Hdvw Dvldq Pludfoh1￿ Wkh Zruog
Edqn Uhvhdufk Revhuyhu1 4<<9/ 44+5,=48404::
Wd|oru/ V1 P1 ￿Wudgh dqg Wudgh Srolf| lq Hqgrjhqrxv Jurzwk Prghov= D
Uhylhz dqg Vxjjhvwlrqv iru Uhvhdufk1￿ QEHU Vhplqdu sdshu <904:/
Qry1 4<<91
Whpsoh/ M1 ￿Wkh Qhz Jurzwk Hylghqfh1￿ Mrxuqdo ri Hfrqrplf Olwhudwxuh/
[[[YLL +Pdufk 4<<<,=44504891
Wud{ohu/ J1 M1 E1 Idofn0]hshgd dqg J1 Vdlq1 Jhqhv/ Jhupsodvp dqg Ghyho0
rslqj Frxqwu| Dffhvv wr Jhqhwlfdoo| Prgl￿hg Furs Ydulhwlhv/ Sdshu
suhsduhg iru wkh LFDUE Frqihuhqfh rq ￿Wkh Vkdsh ri wkh Frplqj
Djulfxowxudo Elrwhfkqrorj| Wudqvirupdwlrq= Vwudwhjlf Lqyhvwphqw dqg
Srolf| Dssurdfkhv iurp dq Hfrqrplf Shuvshfwlyh/ Xqly1 ri Urph/ Mxqh
4:04</ 4<<<1
Zdqj/ M1 dqg E1 [x1 ￿Wudgh/ IGL dqg U)G Vslooryhuv lq wkh RHFG1￿
Iruwkfrplqj lq wkh Fdqdgldq Mrxuqdo ri Hfrqrplfv1
73